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PREFACE

This report gives preconstruction and postconstruction environmental
data related to short-term effects of beach nourishment at Panama City Beach,
Florida. Areas of study included water quality, sediments, and benthic in-
vertebrates. Dredging and beach restoration were done by the U.S. Army
Engineer District, Mobile, and research was sponsored by the U.S. Army Coastal
Engineering Research Center (CERC), and by the National Marine Fisheries
Service (NMFS), Gulf Fisheries Center, Panama City Beach, Florida. The work
was carried out under the coastal ecology research program.

The report is based on data collected and compiled by Carl H. Saloman and
Steven P. Naughton, NMFS, who assisted Dr. John L. Taylor, Taylor Biological
Company, Inc., in preparing the report under CERC Contract No. DACW72-81-M-0198.
Invaluable assistance with statistical programs and data processing was provided
by Dr. S.A. Bloom, Department of Zoology, University of Florida, Gainesville.
Editorial reviews were provided by E. Nakamura, NMFS, and by B. Hall, CERC.

The authors acknowledge the assistance of their colleagues for identifica-
tion of the following faunal groups: Dr. R.W. Heard, Jr., Gulf Coast Research
Laboratory, Ocean Springs, Mississippi (crustacea); and J.R. Hall, National
Marine Fisheries Service, Washington, D.C. (mollusca). Identification of spe-
cies in other groups was done by the authors with the aid of reference material
available from NMFS.

E.J. Pullen, Chief, Coastal Ecology Branch, served as contract monitor for
this report, under the general supervision of R.P. Savage, Chief, Research
Division; he also assisted in the editorial review process and made arrange-
ments for several technical aspects of manuscript preparation and publication.

Comments on this publication are invited.

Approved for publication in accordance with Public Law 166, 79th Congress,
approved 31 July 1945, as supplemented by Public Law 172, 88th Congress,
approved 7 November 1963.

TED E. BISHOP
Colonel, Corps of Engineers
Commander and Director
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CONVERSION FACTORS, U.S. CUSTOMARY TO METRIC (SI) UNITS OF MEASUREMENT

U.S. customary units of measurement used in this report can be converted to
metric (SI) units as follows:

Multiply by To obtain

inches 25.4 millimeters
2.54 centimeters

square inches 6.452 square centimeters
cubic inches 16.39 cubic centimeters

feet 30.48 centimeters
0.3048 meters

square feet 0.0929 square meters
cubic feet 0.0283 cubic meters

yards 0.9144 meters
square yards 0.836 square meters
cubic yards 0.7646 cubic meters

miles 1.6093 kilometers
square miles 259.0 hectares

knots 1.852 kilometers per hour

acres 0.4047 hectares

foot-pounds 1.3558 newton meters

millibars 1.0197 x 10- 3  kilograms per square centimeter

ounces 28.35 grams

pounds 453.6 grams
0.4536 kilograms

ton, long 1.0160 metric tons

ton, short 0.9072 metric tons

degrees (angle) 0.01745 radians

Fahrenheit degrees 5/9 Celsius degrees or Kelvins'

1To obtain Celsius (C) temperature readings from Fahrenheit (F) readings,
use formula: C - (5/9) (F -32).

To obtain Kelvin (K) readings, use formula: K - (5/9) (F -32) + 273.15.
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BENTHIC COMMUNITY RESPONSE

TO DREDGING BORROW PITS,

PANAMA CITY BEACH, FLORIDA

by

Carl H. Saloman, Steven P. Naughton,

and

John L. Taylor

I. INTRODUCTION

1. Background.

On the gulf coast of northwestern Florida, at Panama City Beach, major
environmental alterations over the past 10 years have provided an exceptional
opportunity to determine the degree and duration of these alterations
associated with the practice of dredging and beach nourishment. Historically,
these events have included the development of several engineering plans, the
intervention of a major hurricane, an emergency dredging and beach restoration
program, and several ecological studies related to disturbances caused by both
the hurricane and the dredging.

In 1970, the Senate Committee on Public Works acknowledged an urgent need
for beach erosion control and hurricane protection at Panama City Beach. This
critical situation was referred to the U.S. Army Engineer District, Mobile,
for study. In 1975, the Mobile District completed a feasibility report that
contained recommendations for beach nourishment and maintenance along 29.8
kilometers of shoreline from the entrance to St. Andrew Bay, west to Philips
Inlet (Wilson, 1975). During preparation of the report, the U.S. Army Coastal
Engineering Research Center (CERC) sponsored a research program to determine
ecological changes that could be expected from the dredging and coastal
construction work. This investigation, which was conducted by the National
Marine Fisheries Service (NMFS) between November 1974 and October 1975,
involved the study of hydrology, sediments, and benthic fauna at two offshore
stations, and at five stations on each of nine nearshore transects. Emphasis
was placed on diversityj abundance, and distribution of bottom-dwelling
invertebrates which are directly affected by dredging and redistribution of
sediments (Saloman, 1976).

Before this investigation was completed, Hurricane Eloise struck Panama
City Beach (25 September 1975). Winds up to 185 kilometers per hour and seas
estimated at 9 meters caused severe erosion and extensive property damage

(Saloman, 1976; Salsman and Ciesluk, 1978). In winter months that followed,
high wind and waves associated with periodic cold fronts caused further shore-
line erosion.

. .. . . .. ... .. 7



In anticipation of the storm, and realizing the opportunity to measure
large-scale environmental changes alongshore, NMFS conducted an intertidal
benthic survey that consisted of faunal sampling before the storm and during
a 1-month period after the storm. The pattern of faunal disruption and re-
covery recorded in this unique study provided considerable insight into the
sequence of population changes to be expected in the proposed beach nourish-
ment program (Saloman and Naughton, 1977).

In the next year (July-August 1976), the Corps of Engineers funded an
emergency dredging operation to restore the most ravaged beach areas and
established berms to provide temporary protection against storms normally
occurring during fall and winter seasons. Numerous borrow areas, 305 to 610
meters offshore (6- to 9-meter depth) were dredged and about 306,000 cubic
meters of sand was pumped ashore at 23 distribution sites (U.S. Army
Engineer District, Mobile, 1976).

At the same time, NMFS again conducted studies of the nearshore environ-
ment over a 3-month period prior to dredging, during dredging, and for about
6 months after dredging was completed. Benthic sampling sites were selected
in nourishment areas and in unrestored areas. The location of the three
nourishment areas coincided with the location of benthic base-line data
collected in 1974 (Saloman and Naughton, unpublished data).

Based on emergency nourishment experience and the analysis of the
Hurricane Eloise data collected, the Mobile District revised original plans
for shoreline protection and maintenance at Panama City Beach. The revised
plan included berm enlargement on the beach front and additions to height and
width of backbeach dunes. Consequently, the volume of sand estimated for
original construction was increased from 4 to 8 million cubic meters; and
borrow areas formerly selected at 9-meter depths were relocated seaward along
the 18-meter bottom contour (Wilson, 1976).

Onshore, the environmental impact of this latest plan can probably be
predicted to a high degree of accuracy on the basis of findings in NMFS beach
surveys in 1974 and 1976. Briefly stated, the results of these investigations
showed that shallow, subtidal and intertidal faunas recover rapidly following
major disturbances (natural or man-induced). A more recent study funded by
CERC provides additional information on the long-term environmental effects
of dredging in offshore borrow areas at Panama City Beach (Culter and Mahadevan,
1982). A study of short-term environmental effects of dredging in offshore
borrow areas at Panama City Beach is the subject of the present report.

2. Purpose.

This report provides a comprehensive analysis of benthic data from studies
designed to show short-term environmental effects of offshore dredging during
the emergency restoration project at Panama City Beach in July-August 1976.
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It is based on comparisons of hydrological, sedimentological, and biological
data from collections at stations A and B in base-line studies that began in
1974 (Saloman, 1976), and from control and experimental samples taken by NMFS
in undredged bottom and borrow areas over a 20-month period between April 1976
and November 1977.

II. STUDY AREA

Panama City Beach is located on the northwestern gulf coast of Florida
about 145 kilometers east of Pensacola. The study area covers 35 kilometers
and extends from West Pass at the entrance to St. Andrew Bay, to Philips Inlet
(Fig. 1). The beach's sugarlike sand and exceptionally clear water are major
attractions for about 2 million visitors annually. Tourism is a great economic
asset and most of the beach has been developed to accommodate tourists and
provide various types of recreation.

Regional meteorological and oceanographic conditions were described by
Salsman and Ciesluk (1978). Climate is humid and subtropical. Average summer
and winter air temperatures are 280 and 120 Celsius, with about the same water
temperatures at respective seasons. Winds are 20 kilometers per hour or less
at most times, and rarely exceed 37 kilometers per hour. From spring through
late summer, the net wind direction is southerly, but between September and
January, the direction shifts to northerly. Waves are usually about 0.9
meter; tides are diurnal, and tidal amplitude is normally about 0.6 meter; and
tidal currents are generally below 4 kilometers per hour. However, during
tropical storms and ahead of cold fronts, strong winds off the gulf produce
waves, tides, and currents far greater than average. Even in less severe
weather, beach sand is easily eroded because of ita fine texture (0.1- to 0.2-
millimeter median diameter). Seaward, a series of parallel sandbars protects
the beach to some extent, but beyond, the featureless bottom slopes rather
quickly to a 15-meter depth at 1.6 kilometers from shore. At greater depths,
sediments are somewhat coarser and widely scattered limestone reefs appear in
low relief.

III. SAMPLING STATIONS AND RATIONALE

The sampling data in this report were collected in about 9 meters of water
at stations located offshore of Panama City Beach. As a matter of convenience,
and for clarity, these stations have been separated into three groups since
there were differences in their locations, sampling procedures, and objectives.

The first group includes stations A and B (Fig. 2) of the preconstruction
investigation of 1974-75. Station A was located seaward of the Fiesta Motel
about midway between West Pass and Philips Inlet. Station B was seaward of the
Roundtowner Motel, which is just east of Philips Inlet. The sampling schedule
at these stations consisted of an initial collection in November 1974, and
subsequent quarterly collections in February, May, and August 1975. Both were
sampled before beach nourishment to determine seasonal environmental conditions
(base-line data) in the zone designated for dredging (Saloman, 1976).

9
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The second group contains station I (Fig. 2), located seaward of Treasure
Island Hotel (near the eastern end of the study area), which had two collect-
ing areas--one at the borrow site and the other a short distance away on
undredged bottom. Samples were taken from the designated borrow site before
dredging in April, June, and July 1976. Then 2 days after dredging (10 August
1976), concurrent sampling was started inside and outside the borrow pit.
Sampling in both the pit (experimental samples) and adjacent to it (control
samples) continued on a weekly schedule for 1 month. Samples were taken twice
the next month, and then monthly thereafter until the study was concluded in
November 1977. These samples were collected to record diversity and abundance
of benthic fauna at a specific dredge site before dredging started, and then,
over time, to compare population characteristics of control samples with
experimental samples.

The third group includes stations 1, 2, 3, 4, 5, and 6 for one-time
sampling only inside and outside borrow pits during July 1977--about 12 months
after dredging (Fig. 2). The six stations were located seaward of the follow-
ing landmarks: station 1, Treasure Island Motel; station 2, Sun and Swim Motel;
station 3, Hilton Holiday Inn, station 4, Sandpiper Motel; station 5, Peppertree
Condominium (now Landmark Condominium); and station 6, Blue Dolphin Motel.
These collections provided a comparison of fauna in control and experimental
samples from a number of borrow pits for an evaluation of short-term recovery
within a period of 1 year. Throughout this report, samples from stations A
and B, and preconstruction samples from station 1, are referred to as base-
line or control samples; all other samples from outside borrow pits are called
control samples, and all samples from within borrow pits are designated
experimental samples.

IV. SAMPLING AND ANALYTICAL PROCEDURES

1. Hydrology.

Surface water temperature and salinity measurements were recorded in each
sampling period at stations A and B, and on a monthly schedule over the
duration of sampling at station 1. Temperature was taken using a hand-held,
mercury bulb thermometer graduated in Celsius degrees. Salinity, in parts
per thousand, was determined with a Goldberg temperature-compensated
refractometer (American Optical Co., Model No. 10419).

2. Sedimentology.

Sediment samples were collected to determine textural features, statistical
properties, and carbon chemistry. Textural parameters included weight percentages
of granules, sand, and silt-clay. Mean grain size, standard deviation (as a
measure of sorting), skewness, and kurtosis were calculated and interpreted
according to the system described by Folk (1974). The carbon analyses included
total carbon, total organic carbon, and total carbonate carbon.
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Collections were limited to surface samples that included the upper 10
centimeters of sediment. Sediments were collected in standard 8-ounce, screw-
cap jars; all samples were stored frozen prior to analyses. Detailed
analytical methods are described by Saloman (1976).

For textural analyses, sediment samples were sieved at 1-phi intervals
in nested screens placed on a mechanical shaker. Fraction weights were
recorded to the closest milligram and tabulated as weight percentages. No
hydrometer or pipette determinations were required because silt-clay per-
centages were quite low. Based on grain-size distribution curves, formulas
introduced by Folk (1974) were used to calculate statistical properties.
Carbon analyses were made using a Leco 750-100, 90-second carbon analyzer.

Additionally, divers recorded observations of sediment inside and outside
the borrow pit at station 1. These observations were made on a regular basis
during the first postconstruction collection, and in subsequent collections,
until the study ended.

3. Benthos.

At all collecting points, infauna was sampled with a hand-operated plug
sampler (box corer) that covered a surface area of 1/64 square meter and
penetrated the bottom to a depth of 23 centimeters (Saloman, 1976). Replicate
samples were taken at each site, but the number was not always the same for
each of the three station groups. At stations A and B, four replicates
composed a sample (preconstruction base-line study of 1974-75). At station I,
the first collection contained 32 replicates (19 April 1976), while second and
third preconstruction samples each consisted of 36 replicates. After dredging,
however, both control and experimental samples from station I each included
16 replicates. Finally, in the one-time collection at stations 1 to 6, 1 year
after dredging, control and experimental samples were each composed of 40
replicates. The decision to take more than 4 replicates in most samples was
somewhat arbitrary, since sampling to develop a species rarefaction curve
showed that 4 plugs comprised an adequate qualitative and quantitative sample
of the nearshore benthos (Saloman, 1976). For reference, a schematic
representation of the overall sampling plan was prepared to show geographic
relationships among stations within the study area, landmarks along the shore,
pertinent transect locations from studies started in 1974, and the sampling
locations of borrow pits and undredged bottom studied between April 1976 and
July 1977 (Fig. 2).

*All benthic samples were taken by scuba divers and sieved on shipboard in
a 0.3-meter diameter screen of 0.7 millimeter mesh. Material remaining on the
screen was preserved with 10-percent seawater formalin in standard 2-quart,
screwcap jars. Rose bengal dye was added to the formalin to stain organisms
and facilitate their subsequent separation from debris. In the laboratory,
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each collection was resieved under tapwater and all specimens from respective
samples were stored in 70-percent isopropanol for final sorting, taxonomic
determinations, and species counts. The 0.7 millimeter screen was used
instead of a conventional 0.5 millimeter one because the former facilitated
sieving operations and retained a percentage of infauna that was shown to be
very nearly equivalent to that sampled by the smaller mesh size.

As in Saloman's (1976) work, biological data presented here include a
species checklist and individual station listings that show species occurrence
and frequency, together with calculations for number of individuals per square
meter and the Shannon-Weaver index of faunal diversity (H'). Also, as a
measure of relative species dominance, equitability (J') was computed for each
station (Pielou, 1975). Two other statistical procedures were also employed.
The first, Morisita's Index (Morisita, 1959; Bloom, 1981), provided a numerical
method of comparing faunal similarity between comparable sets of control and
experimental samples, and was used to develop similarity matrices and classifi-
cation diagrams that graphically show faunal relationships based on station data
for diversity and abundance.

The second procedure, a stability analysis (Bloom, 1980), is a multivariate,
nonparametric statistical and geometric procedure that converts biotic data
from control and experimental samples into communities that can be represented
mathematically. For one representation all base-line and control data were
used to define numerical characteristics of a preconstruction community cluster
that has a central point, or centroid, and certain specific spatial limits. In
the first stability analysis, the distance from the centroid to control and
experimental samples was used to determine variability among samples from
undredged and dredged bottoms. In the second analysis, community clusters
calculated for experimental samples were compared to the preconstruction
cluster, in postconstruction sequence. When a boundary or an experimental
cluster met the limit of the preconstruction cluster, faunal recovery was
accepted. Experimental collections from station 1, where sampling over time was
done, were the only borrow pit samples used in this analysis.

V. RESULTS

1. General.

The findings in this section are based on the detailed information given
in Appendixes A to F. Appendix A lists abiotic parameters by station. Appendix
B is a checklist of all organisms collected at offshore stations from November
1974 to November 1977. Appendix C contains all biological station data and
indices of diversity (H') and equitability (J'). Appendix D (Similarity
Matrices) and E (Classification Analyses and Dendrograms) are both based on
Morisita's index of faunal similarity. Appendix F is a graphic representation
of the two stability analyses. The first graph shows comparative variability
among control and experimental samples when compared with the centroid of a
community cluster calculated from all base-line and control samples. The second

14



is a stability plot for experimental samples from station 1 showing the post-

construction time lapse before faunal recovery appears evident.

2. Hydrology.

Water temperature and salinity data from the 1974-75 sampling at stations
A and B were compared to data from station I sampled during similar months in
1976-77 (Table 1). Both sets of data show normal seasonal trends in water
temperature, except for one abnormally low value of 90 Celsius recorded in
February 1977.

Salinity was low at stations A and B in August 1975, but salinity during
other months was 32 parts per thousand or higher, and similar to station 1
records (Table 1). Appreciable declines in salinity apparently coincide with
periods of seasonally heavy rainfall.

3. Sedimentology.

The influence of dredging on sediment composition was determined by
analyses of base-line and control samples, compared to samples taken from
borrow pits. Base-line data came from seasonal sediment collections at
stations A and B, and from those taken before dredging at station 1 in April,
June, and July 1976. Control data were available from samples outside the
borrow pit at station 1, and from samples collected in an undredged bottom at
stations 1 to 6 in July 1977. Data from experimental samples also came from
periodic collections at station 1, and from borrow pit collections in the
single survey in July at stations 1 to 6.

Textural, statistical, and chemical properties of base-line samples (Table
2) were used to describe natural features of offshore sediments, since these
samples were collected in all seasons prior to dredging at eastern, central,
and western locations within the study area (see App. A).

a. Texture. Sediment composition was about 99-percent sand, and both

granules and silt-clay size particles contributed less than 1 percent.

b. Statistical Properties. Values for mean grain size, standard deviation,
skewness, and kurtosis classified these sediments as fine sand that is
moderately well to well sorted, symmetrical to coarsely skewed, and leptokurtic
(sorted better in the center than at the ends of grain size distribution curves).

c. Carbon Chemistry. Total carbon content of base-line samples was less
than 0.30 percent. Carbonate carbon contributed somewhat more to this total
than organic carbon, indicating that most carbon occurred in the form of shell
fragments rather than as organic deposits.

For station 1, when these features were compared to control and experimental
samples, noteworthy differences appeared only in experimental samples.

L9
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Table 1. Water temperature and salinity at stations
A and B before the 1974-75 dredging, and
at station 1 before and after the 1976
dredging for beach nourishment at Paa
City Beach, Florida.

Station Date Water Salinity
Temp.
(C) (pp)

1974
A 18 Nov. 21.0 34.5
B 18 Nov. 20.8 34.3

1975
A 20 Feb 17.4 34.4
B 20 Feb. 17.5 33.9

A 20 May 26.2 32.2
B 20 May 26.0 32.2

A 12 Aug. 28.3 26.2
B 12 Aug. 28.5 26.1

1 1976
(before) Apr. 20.2 33.3

Kay 20,2 34.9
June 25.7 32.3
July 28.0 33.3

Aug. 27.0 35.3
Sept. 27.8 32.6
Oct. 24.9 33.1
Nov. 18.0 33.2
Dec. 12.5 34.1

1 1977
(after) Jan. 12.4 33.3

Feb. 9.0 34.3

"or. 14.3 34.4
Apr. 22.4 33,5
tAy 21.8 34.3
June 25.7 32.1

July 27.5 33.6
Aug. 29.0 35.3
Sept. 27.7 32.6
Oct. 25.0 33.1
Nov. - -

Table 2. Textural and statistital properties of sediments in control
(undredged bottom) and experimental (borrow pit) samples taken
1 year after dredging at stations I to 6 along the 9-meter
depth contour off Panem City Beach, Florida, July 1977.

Ttictural Stateistal
Station Granule Sand Silt-clay han gratn se Std. dev. Skbemess Wortost

_ _ (,ct) (Po)- (pet) (Phi) (pU)

Control 99.70 0.30 2.45 0.45 -0.19 1.18
Experlmental 9.64 1.36 2.50 0.53 .0.00 1.39

2
Control 99.65 0,35 2.45 0." -0.18 1.15
Experimntal 99.80 0.20 2.43 0.48 -0.19 1.21

3
Control 99.88 0.12 2.21 0.62 -0.32 1.11
zaparimmntal 0.92 98.96 0.11 1.73 1.06 -0.46 0.82

4
Control 99.86 0.14 2.24 0.61 -0.31 1.16
zaperlmmtal 0.06 99.8 0.11 2.01 0.83 -0.41 0.95

5
Control 99.66 0.14 2.31 0.59 -0.33 1.34
2xperimetal 99.86 0.14 2.26 0.51 -0.28 1.11

6
control 0.34 99.52 0.14 2.11 0.76 -0..0 1.09
priamstal 0.14 99.76 0.11 . 21 0.61 -0.34 1."
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The particle-size distribution of sand was below 99 percent in experimental
samples from September, October, and November 1976, and from January, June,
July, August, and September 1977. The lowest level (92 percent) was recorded
in September 1976. Other low values were only in the 97- to 98-percent range.
Granule-size particles were consistently under 1 percent, but 11 experimental
samples contained more than 0.30-percent silt-clay. The highest value for the
silt-clay fraction was 8.1 percent in a sample collected on 21 September 1976.
Values of more than 1-percent silt-clay were also recorded in another September
sample as well as in October and November 1976, and again in January, June, July,
August, and September 1977.

Mean grain size for experimental samples did not range below fine sand.
Sorting categories changed for two experimental samples. In the September 1976
sample, sorting was only moderate; in the May 1977 sample, it proved to be
extremely poor. For skewness, five experimental samples exhibited an
uncharacteristic trend that placed them in classifications of fine skewed to
strongly fine skewed. The single sample classified as strongly fine skewed was
obtained in September 1976; the others were collected in September and October
1976, and August and September 1977. Deviation from the normal leptokurtic
condition was recorded for five experimental samples. Values corresponding to
mesokurtic were recorded in August 1976, and April and May 1977. Values in the
very leptokurtic range were recorded in January and June 1977.

A carbon content percentage greater than the base-line average was recorded
in 12 experimental samples; however, this number of samples may be low since no
carbon analyses were made after the June 1977 sampling. The highest recorded
value was 2.32 percent for the September 1976 sample. Other slightly elevated
values ranged between 0.31 and 1.21 percent. Among these 12 samples, the pro-
portion of organic carbon to carbonate carbon was higher for carbonate in 6
samples, higher for organic in 5, and in 1, the ratio was nearly even.

Sediment data for control and experimental samples collected at the six
stations in July 1977 has been tabulated for comparison (Table 2). These
analyses include only textural and statistical properties; no information on
carbon chemistry was available.

At the six stations, granule-size particles were present in only four
samples, and three of these came from borrow pits at stations 3, 4, and 6. The
single control sample containing granules also came from station 6, and the
overall granule distribution was under 1 percent. Sand content was about 99
percent in all collections. For the silt-clay fraction, only one value was
considered abnormally high and that was recorded for the experimental sample
from station 1 (1.36 percent).

With the one exception of medium sand (station 3, experimental), all samples
fell into the classification of fine sand. Calculations for sorting showed that
9 of 12 samples were well to moderately well sorted. Other classifications
included moderately sorted (station 4, experimental and station 6, control) and
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poorly sorted (station 3, experimental). Skewness values were characteristic
for five samples (symmetrical to coarsely skewed), and the other seven samples
fit the strongly coarse-skewed classification and were about equally divided
between the control and experimental samples. The normal, or leptokurtic
condition, was found in nine samples. Of the remaining three, the experimental
sample from station 4 and the control sample from station 6 were mesokurtic,
while the experimental sample from station 3 was platykurtic.

Although sedimentological conditions in some experimental samples varied
from the base-line criteria until late 1977, large variations were confined to
borrow pit sediments at station 1 within 2 months after dredging. During that
period, properties which may have been limiting to benthos were high silt-clay
and organic carbon content.

Diver reports between 18 August (10 days after dredging) and 4 October 1976,
stated that the station 1 borrow pit was 3 to 5 meters deep and had very dark
surface sediments of an extremely soft, silty texture. Initially no surface
signs of benthic life (burrows, mounds, or trails) were reported. Within the
next month, sediments had become firmer and sandier; signs of infauna activity
were conspicuous, crabs and other epibenthos were numerous, and a variety of
fishes was observed. After 12 months, and on the last dive at station 1 in
November 1977, divers concluded that borrow pits had filled to within a meter
of surrounding bottom, and that sediments inside were still finer, darker, and
less compact than sediments outside, but marine life appeared similar in control
and experimental areas.

4. Benthos.

The checklist of organisms in Appendix B contains about 362 organisms at
the species level, representing 14 invertebrate phyla and the vertebrate class,
Osteichthyes (bony fishes). Of this number, Annelida had 152 species (42 per-
cent), Arthropoda had 108 (30 percent), and there were 69 mollusks (19 percent).
The remaining 33 species (9 percent) were divided among 11 groups: Cnidaria,
Platyhelminthes, Nemertinea, Nematoda, Phoronida, Brachiopoda, Sipunculida,
Echiurida, Echinodermata, Hemichordata, and Cephalochordata.

Species counts from each station showed a total of 58,068 individuals
collected. On a percentage basis, more than half were annelids (55 percent),
19 percent were mollusks, 18 percent were arthropods, Cnidaria and Cephalochordata
each accounted for 2 percent, Nematoda and Echinodermata both had I percent,
and the other seven groups contained 2 percent, collectively. For the three
major phyla, species that were numerically dominant in one or more of the base-
line or control site collections are given in Table 3.

All station data for richness, quantitative abundance, diversity (H'), and
equitability (J') were tabulated by base-line, control, and experimental sample
categories (Tables 4, 5, and 6). Graphic analyses of Morisita's Index and
stability are given in Appendixes D, E, and F.
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Table 3. Species In dominant phyla (listed alphabetically) that were
numerically abundant at one or more base-line or control
stations of fshore Panama City Beach. Florida, November 1974
to November 1977.

I0LLUSCA
Acteocina candei Mte pustilf
CyUchnel@ biden gala Paeulbss Marganfuceum
Missionse varqum 048a' awsoni
Ervilla concenitwo Str~gi~ mfrubL~s
Lepton op. TOWlne Wzns
Luoino muliuneata Te~na veralcobor

ANNELIDA

Aruandin ag(Ua Nephiys baicera
Armandiu inou~jlate Mepheys picta
flranta welifieetensis Ontuphis eremaa ocultua
Cer~tonerets irritabii Ornuphis nebulosa
Chofte sp. Owento fualfornus
Diapio umcinata Painwnides lyra
Bison. factea Parvanaa futgena
G~ycre aericana Paropnionospin pinnoa
Gonkida littoe. Pronoppw crlatu
tIoploacoloplos foUirsuu Rul~evinereis mnexicana
Lwnbrinoris cruzenj~t SaoleIepaa texana
Lumbrineris teutit Scoloplos oreiger
Lumbrlneras tetrawl'u Spio pettiboneae
Magwiona rio fez Spiophwznes bombyx
Uagelana sp. Unidentified Oligochaete
Meaochaopleruwe & .. t '

AXTHROPODA

Acanthuhaustorius sp. Monocutodes sp.
Albunea paretUi Oxyurostyhs amithi
Aupelisca abdita Prcss hemphilti
Ampeflsa -'ur4Ilh Pvrtohaustorus sp.
Cyclaspia varlona Peudohauatorius sp.
Cyclospla sp. Pflaidoplatyiachnopusu op.
Brtchtonius sp. Synchetdtm op.
Lepidactlrtus up. Unidentified Ostracod

Table 4. Species richness, abundance, diversity (H'), and equitability
(3) and base-line stations off shore Panama City Beach,

____ Florida, November 174 to July 1976.;l
STatonit Relcate. Specie 1.iiuas U

per sample per m
(NO.-) (No.) (NO.)

A Nov. 1904 4 15 2,064 1.9 0.7
Feb. 1975 27 3,008 2.2 0.7
May 1975 41 4.784 2.8 0.8
Aug. 1975 43 3.888 3.1 0.8

Avg. 32 3,436 2.5 0.8
Range 15 to 43 2.064 to 4,784 1.9 to 3.1 0.1 to 0.8

8 Nov. 1974 4 27 3,80 1.9 0.6
Feb. 1975 26 3,984 2.3 0.7
Phy 1975 28 5,344 2.3 0.7
Aug. 1975 47 5,248 3.0 0.8

Avg. 32 4,596 2.4 0.7
Range 26 to 47 3,806 to 5,344 1.9 to 3.0 0.6 to 0.8

I Apt. 1976 32 67 1.506 2.5 0.6
June 1976 36 94 1,902 3.5 0.8
July 1976 36 120 7,178 3.1 0.6

Avg. 94 3,529 3.0 0.7
Route 67 to 120 1,306 to 7,178 2.5 to 3.5 0.6 to 0.8

Av.49 3,863 2.6 0.7

Rose 15 to 120 1,306 to 7,176 1.9 to 3.3 0.6 to 0.8



Table 5. Species richness, abundance, diversity (H'), and
equitability (J') at control stations offshore
Panama City Beach, Florida, August 1976 to November
1977.

Station Date Replicates Species Individuals H' J'

per sample per m
2

(No.) (No.) (No.)
1 10 Aug. 1976 16 72 5,576 2.4 0.6

18 Aug. 1976 80 5,500 2.8 0.6
24 Aug. 1976 84 4,836 2.9 0.6
1 Sept. 1976 74 3,080 2.9 0.7
8 Sept. 1976 83 2,260 3.4 0.8

21 Sept. 1976 89 3,128 3.0 0.7
4 Oct. 1976 87 3,116 3.3 0.7

18 Oct. 1976 77 3,912 2.6 0.6
1 Nov. 1976 67 3,020 2.6 0.6
1 Dec. 1976 74 3,080 3.0 0.7
5 Jan. 1977 56 1,724 3.0 0.8
2 Feb. 1977 53 1,516 3.1 0.8
1 Mar. 1977 64 2,360 3.1 0.7
1 Apr. 1977 57 2,632 3.1 0.8
2 May 1977 55 2,572 2.7 0.7
1 June 1977 55 1,976 3.3 0.8
5 July 1977 64 3,264 3.1 0.7
2 Aug. 1977 80 5,168 3.0 0.7
1 Sept. 1977 70 3,572 2.9 0.7
3 Oct. 1977 64 2,112 2.8 0.7
1 Nov. 1977 72 2,904 3.0 0.7

Avg. 70 3,205 3.0 0.7
Range 53 to 89 1,515 to 5,576 2.4 to 3.3 0.6 to 0.8

1 11 Jul. 1977 40 99 3,365 3.2 0.7

2 15 Jul. 1977 40 112 3,750 3.4 0.7

3 25 Jul. 1977 40 105 4,326 3.2 0.7

4 26 Jul. 1977 .40 74 4,050 2.9 0.7

5 27 Jul. 1977 40 57 1,408 3.0 0.7

6 28 Jul. 1977 40 66 2,483 3.0 0.7

Avg. 86 2,817 3.1 0.7
Range 57 to 1121,408 to 4,326 2.9 to 3.4 0.6 to 0.8

Overall
Avg. 74 3,119 3.0 0.7
Range 53 to 112 1,408 to 5,576 2.4 to 3.4 0.6 to 0.8
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Table 6. Species richness, abundance, diversity (H'), and
equitability (J') at experimental stations offshore
Panama City Beach, Florida, August 1976 to November
1977.

Station Date Replicates Species Individuals RI J.

per sample per a
2

(No.) (No.) (No.)
1 10 Aug. 1976 16 20 324 2.0 0.7

18 Aug. 1976 38 976 2.2 0.6
24 Aug. 1976 60 2,136 2.6 0.6
1 Sept. 1976 38 1,612 2.1 0.6
8 Sept. 1976 47 1,344 2.7 0.7
21 Sept. 1976 45 924 2.9 0.8
4 Oct. 1976 85 2,440 3.7 0.8

18 Oct. 1976 46 1,124 2.9 0.8
i Nov. 1976 55 2,044 2.5 0.6
1 Dec. 1976 54 3,540 2.3 0.6
5 Jan. 1977 36 2,192 1.8 0.5
2 Peb. 1977 44 2,212 1.9 0.5
I Mar. 1977 62 3,732 2.6 0.6
1 Apr. 1977 52 3,144 2.2 0.6
2 May 1977 54 1,656 2.8 0.7
1 Jun* 1977 69 3,256 3.2 0.8
5 July 1977 49 1,964 2.7 0.7
2 Aug. 1977 70 2,920 3.2 0.8
1 Sept. 1977 32 440 2.9 0.8
3 Oct. 1977 61 1,588 3.1 0.8
1 Nov. 1977 54 1,220 2.9 0.7

Avg. 51 1,942 2.6 0.7
Range 20 to 85 324 to 3,732 1.8 to 3.7 0.5 to 0.8

1 11 July 1977 40 81 2,422 2.9 0.7

2 15 July 1977 40 114 3,862 3.5 0.7

3 25 July 1977 40 98 4,037 3.3 0.7

4 26 July 1977 40 94 2,587 3.4 0.8

5 27 July 1977 40 80 2,644 2.9 0.7

6 28 July 1977 40 83 3,034 3.4 0,8

Avg. 92 3,101 3.2 0,7
Range 80 to 114 2,422 to 4,037 2.9 to 3.5 0.7 to 0.8

Overall
Avg. 60 2,200 2.8 0.7
Range 20 to 114 324 to 4.037 1.8 to 3.7 0.5 to 0.8

ZI
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a. Richness. The data from base-line and control samples indicate that
species richness followed an irregular seasonal pattern. Generally, numbers
of species were lowest in a period between late fall and spring, and showed
one or more peaks sometime between midsummer and late fall.

For base-line collections (Table 4), the number of species per sample
averaged 49 and ranged between 15 (November) and 120 (July). The average for
control samples was 74 and ranged between 53 (February) and 112 (July). Inter-
mediate values were recorded for experimental samples. In these collections,
average number of species per sample was 60; the low, which was only 20,
occurred in the first collection after dredging; the high was 114, recorded in
July 1 year later.

On a date-to-date comparison at station 1 and stations I to 6, richness
data for control and experimental samples (Tables 5 and 6) gave somewhat
conflicting results. For time-sequence samples at station 1, richness data
showed incomplete borrow pit recovery as numbers of species prove to be
consistently higher for controls on every occasion except 1 June 1977. This
was reflected in the average of 70 and the range between 53 and 89 for control
samples, as opposed to an average of 51 and a range of 20 to 85 for experimental
samples. Even so, a degree of recovery was evident at station I a few weeks
after dredging, and richness data for control and experimental samples first
approximated one another by October 1976. Species recorded in the early stages
of recovery at station 1 are of special interest because they include survivors,
migrators, and perhaps the first recruits (Table 7).

Contrary to indications of the incomplete recovery discussed above, results
for richness in the one-time sampling at stations 1 to 6 showed that borrow pits
generally supported more species than undredged bottom at 1 year. This was true
for stations 2, 4, 5, and 6. Findings at station 1 were contradictory, and at
station 3, species in. experimental collections were outnumbered by those in
control collections. The number of species in control samples averaged 86 and
ranged between 57 and 112; the number for experimental samples was higher with
an average of 92 and a range between 80 and 114.

Even though richness data are somewhat inconsistent, overall they indicate
that faunal recovery began rapidly and was virtually complete throughout the
study area in about 1 year. Data from the one-time sampling at six stations
support this statement to a greater degree than those from regular time-sequence
samples at station 1.

b. Abundance. Except for a few anomalies, seasonal cycles of faunal
abundance coincided with periods of low and high species diversity, i.e., fewer
animals were recorded in winter collections, and peak numbers generally occurred
at various times between March and December. In base-line samples, numbers of
individuals per square meter of bottom averaged 3,883 and ranged from 1,506
(April) to 7,178 (July). The average for control samples was 3,119, with a
range betwen 1,408 (July) and 5,576 (August). Experimental samples had an
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average of 2,200, with a range between 324 (immediately after dredging), and
4,037 1 year following dredging.

Results of periodic sampling at station 1 showed that numbers of individuals
within the borrow pit first reached control sample abundance in December 1976,
or about 3 months after dredging had been completed. From that time through the
next four sampling periods, individuals in experimental samples were more
numerous than in control samples. In May, abundance values were reversed, then
again favored the experimental sample in June but remained higher in controls
until collecting terminated in November 1977. Thus, a pattern of abundance
indicative of faunal recovery within 3 months did not occur the following sum-
mer and fall seasons.

At stations I to 6, one-time sampling in July neither confirmed nor refuted
evidence of recovery from time-sequence sampling at station 1. Numbers of
individuals were higher in control samples at stations 1, 3, and 4, while
abundance values were higher in experimental samples at stations 2, 5, and 6.
A comparison of averages and ranges showed that the average number of individuals
per square meter was higher for experimental samples. The low for experimental
collections was well above that of control samples, and the high for experimental
samples was comparable to the high for control samples. In summary, abundance
values demonstrated rapid initial faunal recovery in the borrow pits that was
practically complete after about 12 months.

c. Diversity (H') and Equitability (J'). For comparable pairs of control
and experimental samples, species richness and abundance data were converted
statistically to provide an index of diversity (H') that was used to numerically
determine degrees of difference between faunal communities in undredged bottom
and borrow pits. Observed differences were validated for each sample set by
calculating equitability (J'), which is a mathematical measurement of how evenly
organisms in a sample are divided among the various species represented (Pielou,
1975). Used in combination, values of H' and J' for base-line and control samples
were regarded normal. For experimental samples, lesser values of H' and J' were
attributed to dredging effects, and equal or higher values were considered
evidence of faunal recovery. In base-line samples, values for both parameters
were slightly higher in summer months, but control samples at station 1 showed no
seasonal trend.

Average values for H' and J' in base-line samples were 2.6 and 0.7
respectively, with H' ranging from 1.9 to 3.5 and J' ranging from 0.6 to 0.8.
Average H' in control samples was a little higher than base-line but J' was the
same and ranges of both were within base-line limits. Among experimental
collections, average H' was 2.8 and ranged between 1.8 and 3.7. The average for
V was the same as for base-line and control samples, but the low was 0.5 and the
high was 0.8. Lowest values for H' and J' were recorded in January and February,
and may have been a result of low water temperature as well as dredging.

When H' and ' values for control and experimental samples taken on the same
data were compared, the results showed little regularity. In the series from
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station 1, the first experimental sample to equal or surpass control values of
H' and J' was collected in October, about 2 months after dredging. From that
time until November of the next year, only 5 of 14 experimental samples showed
evidence of faunal recovery. Recovery was demonstrated somewhat better by H'
and J' data from the six stations sampled in July 1977. At four borrow pit
stations, experimental samples had the same or higher diversity and equitability
values than control samples. Also, average H' for experimental samples was
higher than that for control samples, and averages of J' were the same inside and
outside borrow pits.

A review of diversity and equitability results suggests the following:
(1) the benthos off Panama City Beach exhibited an annual cycle in which species
diversity and abundance were greater in warm water months than in winter; (2)
faunal recovery in the borrow pit at station 1 was evident to a considerable
degree within 2 to 3 months after dredging, and became nearly complete by the
end of sampling in November 1977; and (3) faunal recovery also occurred within
1 year of dredging in at least half of the six borrow pits sampled. To further
test these inferences, sets of biotic data from control and experimental samples
were evaluated using Morisita's index of faunal similarity and stability analyses.
Morisita's index was first used to develop similarity matrices (App. D), and then
to perform a classification analysis that arranged control and experimental
samples in the form of a dendrogram according to their various degrees of likeness
(App. E). Two stability analyses were made (App. F). The first shows the amount
of sample variation among the control and experimental samples when compared to
the centroid of the statistical faunal cluster calculated from all base-line and
control data. The second shows time to faunal recovery by plotting experimental
sample data against the nearest mathematical edge of the same statistical cluster.

d. Morisita's Index. Similarity matrices were calculate6 end diy,,',yed for
time-sequence samples from station 1, and for one-time col3 -r!ns at bLations 1
to 6 (App. D). A regular pattern of light cells (no similailty) and dark cells
(high similarity) was not evident because 45 percent or more of station-to-
station comparisons in both values had faunal overlap of at least 50 percent.
For additional clarification, the same data were used to generate a classification
analysis for presentation as a cluster diagram (App. E). In performing the
necessary calculations, a Q-mode (normal) analysis was made to show faunal
relationships on a station-to-station basis; no data transformations were made
because doing so would obscure the dominant ranking of any faunal elements in
the samples; and group averaging was selected as the sorting strategy.

For time-sequence samples, the first five (1 September 1977-experimental to
10 August 1976-experimental) show very little similarity to any other samples
and were therefore considered unrelated, or outliers. These outliers include
two summer-fall experimental samples taken 1 year after dredging, two similar
winter collections taken about 6 months after dredging, and the first experimental
sample taken a few days after the dredging. The interpretation here is that the
two experimental samples 1 year after dredging are as unrelated to other samples
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as the one taken immediately after dredging and the two taken in winter during
the presumed period of least faunal diversity and abundance.

The next group is the first cluster and has five samples (I April 1977-
experimental to 2 May 1977-experimental). These are related by season (spring),
and consist of a base-line sample and control and experimental samples collected
8 to 9 months after dredging. This mixture, and close correspondence between
control and experimental samples suggests that community recovery has occurred
within the borrow pit at station 1.

Then there is a single, odd sample with no close associates (I November 1977-
experimental), followed by the second cluster which contains eight samples
(4 October 1976-experimental to 3 October 1977-experimental). Except for the
two control samples, this group represents the experimental samples in the fall
during the first 3 months after dredging.

Cluster three is considered the opposite of cluster two. It has seven
samples (10 August 1976-control to 2 August 1977-control); five are post-dredging
late summer and fall control samples; one a preconstruction control sample from
July; and one a winter experimental sample.

Cluster four is the largest grouping and contains the next 15 samples (1
September 1977-control to 1 November 1977-control); 8 of these are fall control
samples and closely associated with experimental samples taken as soon as 2
weeks after dredging, as well as in various other months. Here, the indication
is that recovery at station 1 began very quickly after dredging.

The fifth and last cluster conta-ns six samples (1 June 1977-control to
11 July 1977-experimental), which arr. equally divided among summer control and
experimental samples taken about 1 year after dredging. Similarities between
clusters one and five provide substantial evidence of faural recovery over a
postconstruction period of 8 to 11 months.

For the one-time sampling at six stations, control and experimental
collections all show a high level of faunal affinity and therefore support
cluster data from station 1 showing a recovery time of I year or less. At the
time these samples were taken, the diagram shows that station location east to
west along the coast was a greater clustering factor than whether or not a
sample came from a dredged or undredged bottom. This is not surprising
considering the daily discharge of estuarine water through West Pass and into
nearshore waters at the eastern end of the study area.

e. Stability Analyses. In the first analysis, control and experimental
samples are represented along the x-axis according to the number of days before
and after dredging (see App. F). The y-axis is a scale of increasing distance
from a statistically determined centroid, or midpoint within a community clus-
ter represented mathematically and calculated from all available base-line and
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control data. This graph shows a large variation occurring in control and
experimental samples, and at corresponding times, both appear about equally
distant from the centroid--distance to maximum community stability. In other
words, control samples did not show close connections to the centroid, nor
did they follow a seasonal or any other discernible pattern in relation to
that point. Likewise, experimental samples showed no definite postconstruction
deviation from the centroid, and followed no subsequent trend that might have
indicated recovery. In fact, when respective sample distances from the centroid
were compared in a Mann-Whitney U-Test, it was found that variations among
control and experimental samples were statistically indistinguishable. The point
emphasized by this analysis is that faunal variation was a major feature of both
control and experimental samples.

In the second graph, the y-axis scale (labeled distance to cluster edge)
refers to the edge of the statistical community (to a 95-percent confidence
level) that has the centroid as its midpoint (App. F). The zero point on the
scale represents the nearest edge of the community, higher positive values are
increasing distances from the edge, and negative values show that the experimental
sample falls inside the cluster about the centroid and cannot be statistically
separated from it. Experimental samples along the x-axis are arranged by day
number in postdredging sequence. The x-y plots show that an experimental sample
first touched the edge of the centroid cluster on day 332 (5 July 1977), about
11 months after dredging was completed at station 1. This intersection of an
experimental sample with the zero line represents time to faunal recovery.
However, in several later samples, the plot again falls outside the cluster edge,
and does not return until October, 14 months after dredging and I month before
sampling ended. This situation may be due to normal sample variation.

VI. CONCLUSIONS AND DISCUSSION

Study results indicate several general conclusions related to hydrology,
sediments, and benthic fauna of borrow pits and undredged adjacent bottom.
Hydrological measurements included temperature and salinity, recorded quarterly
at stations A and B in 1974 and 1975, and monthly at station 1 during a 20-month
period between April 1976 and November 1977. Temperature data showed that
regular seasonal changes are subject to rather wide year-to-year variations.
Summer temperature was the most consistent, but in spring, fall, and winter,
observed yearly differences were on the order of 100 Celsius. In part,
fluctuations of this magnitude could conceivably mediate events responsible
for changes in benthic diversity and abundance recorded in base-line, control,
and experimental samples.

Salinity was characteristically high (above 32 parts per thousand); however,
a low value of 26 parts per thousand, recorded in August 1975, showed that the
study area may at times be influenced by estuarine water masses from St. Andrew
Bay and perhaps other areas as well (Salsman and Ciesluk, 1978). As with
temperature, such periodic change could be translated into adjustments in
community structure. In the case of salinity, however, the effects might be
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more than physiological, as foreign water masses would undoubtedly introduce
a variety of immigrant organisms and potential community recruits.

A comparison of sediments from undredged bottom and borrow pits showed
that most deviations from normal properties appeared in experimental samples.
Major sedimentological differences could be identified due to accumulation of
loosely packed, darker, and siltier sediments in the pits shortly after dredging.
These distinctions became more subtle with time, and by the following year, the
surface samples (in nearly filled pits) were very similar to sediments on the
adjacent undisturbed sea floor. When compared to base-line samples, specific
differences included the following: (1) lower sand content, (2) higher silt-
clay content, (3) poorer sorting, (4) more finely skewed, (5) more variation
in both directions from a leptokurtic condition, and (6) higher content of
organic carbon.

In the borrow pit at station 1, altered sediment texture was confirmed by
divers, and bathymetric changes were recorded over time. Depth of the cut was
3 to 5 meters below the sea floor, and sediment at the bottom initially appeared
dark, soft, and silty. Within a few months this material was covered by fine
sand. By the end of sampling in November 1977, the pit had filled to within a
meter of the surrounding bottom. A final visual impression was that sediments
were still finer and darker, but no distinction could be made between epibenthic
and pelagic marine life inside and outside the borrow pit.

Dredging caused an immediate decline in the bottom community followed by a
rapid postconstruction recovery that was virtually complete after 1 year. This,
or even a shorter recovery period of 8 to 9 months, was supported by analyses
that included: (1) species richness, (2) abundance of individuals, (3) diversity
and equitability indexes, (4) Morisita's index of faunal similarity, and (5)
stability analyses. It is important to again note that sampling beyond 1 year
indicated lack of complete faunal recovery. This may be true, or these samples
may merely be representative of large naturaf environmental variations that
were shown to be an inherent characteristic of the shallow coastal system off
Panama City Beach.

On the basis of data presented here, and complementary studies by Saloman
(1976) and Culter and Mahadevan (1982), it is evident that dredging done at
Panama City Beach has had no adverse long-term effect on bottom dwelling
invertebrates, sediments, or water quality either along the shore or in offshore
borrow areas. Short-term ecological consequences of dredging were shown to last
only about 1 year, and included only minor sedimentological changes and only a
small decline in diversity and abundance among bottom dwelling invertebrates.
This lack of evident protracted environmental alteration is due to factors
related to physical and biological oceanography within the dredging and disposal
areas, and to certain engineering features of the beach restoration project. The
natural factors would include the following regional characteristics: (1) moderate
to high wave energy capable of eroding and transporting large volumes of sediment
annually, (2) tidal, longshore, offshore, and storm generated currents that have
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the same, or greater, capability of transporting nearshore sediments, (3) a
geographic location that is regularly influenced by water masses and marine
life of estuarine, coastal, and oceanic origins, (4) a native infauna that
is diversified, abundant, and well adapted to substrate disruption and
movement, and (5) a fauna that is composed of subtropical and temperate
species whose active reproductive periods are limited by low water
temperatures normally recorded in only 1 or 2 winter months.

As for features of the dredging project, numerous small borrow areas were
used, instead of fewer larger ones, and they were dredged only to a depth of
about 5 meters or less. At this level, no strata of silt, clay, or rock were
uncovered so that sediment type in dredged areas remained very much like
sediment in undredged areas. Also, dredging occurred in fairly shallow water
where sediment transport supplied the volume of sand required to rapidly fill
the borrow pits. In this connection, it is important to mention that because
of their fast filling rate, and the normally low concentration of suspended
solids in overlying water, no biologically detrimental quantities of silt and
clay size particles accumulated in borrow areas off Panama City Beach. If
anything, during the recovery period, data support the theory that within
borrow pits a relative decrease in turbulence and a slight increase in organic
deposits may have been responsible for figures showing a higher diversity and
abundance of infauna in some dredged areas compared to figures for bottom left
undisturbed.

In general, results of coastal restoration studies at Panama City Beach
agree with findings for similar projects in comparable surroundings (Thompson,
1973), and along with more recent work (Turbeville and Marsh, 1982), provide
additional information that can be used both locally and elsewhere to more
accurately predict and evaluate environmental effects of beach nourishment
operations. Nevertheless, since each coastal and estuarine area has certain
unique features, it is important to continue a close association between
ecological research and coastal engineering. Ideally, the research should be
conducted to collect base-line data, proceed during all phases of construction,
and continue after project completion for a sufficient period of time to obtain
short-term (1 year) and long-term data (2 years or longer). In all instances
major research emphasis should at least include: (1) factors related to
geographic and meteorological conditions, (2) sedimentology, (3) water quality,
(4) hydrodynamics, (5) resident and migratory biota at the bottom and throughout
the water column, (6) interactions between biotic and abiotic elements, and (7)
socioeconomic circumstances. By using such a research-oriented approach in
future engineering projects, many important coastal resources could be protected,
or even enhanced, and most environmental problem areas would be identified and
avoided.
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APPENDIX A

HYDROLOGICAL AND SEDIMENT DATA BY STATION

Hydrological and sedimentological data, by station and date, for offshore
stations (9-meter depth) before and after dredging--beach restoration
project, Panama City Beach, Florida (November 1974 to November 1977).
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HY0R.!LC.ICAL AN!I SZDO'1NTOLCaICAL 3ArA. 3Y 57-ATIO-J AND DATE. FOR
cFFS4ORE STATIONS (30-FOOT DEPTH) BFFORE AND AFTER DtEDGING -
BEACI RESTORATION PROJECT. PANAMA CITY BEACH. FLCRIDA (NOVEMBER
1974 TO NOVEM8ER 1977).

STATIOI A - CONTROL

PARAmeTER 11/74 ,,A 7JVs -/7 MEIAM RANGEI[.

Y YOH /O 34.500 34.390 32.220 26.220 31.832 26.22 TO 34.50
wATE:4 TEMP.. C 21.000 17.400 26.200 26.300 23.22S 17.40 TO 28.30

M UE.WT.X
SAND 99.861 99.892 99.826 99.860 99.83 TO 99.89
SILT 0.139 0.108 0.i74 0.140 0.11 TO 0.17
CLAY

MEAN GRAIN SIZE. f 2.203 2.294 2.433 2.310 2.20 TO 2.43
ST. 3EVIATION. 8 0.715 0.595 0.499 0.603 0.50 TO 0.71
SKEWNESS -0.156 -0.246 -0.199 -0.28 TO -0.16
KURT3SIS 1.014 1.14S 1.227 1.129 1.01 TO 1.23

T* CARBON* UT.X 0.113 0.144 0.060 0.070 0.102 0.07 TO 0.14
r. ORGANIC C 0.041 0.024 00347 0.050 0.050 0.02 TO 0.06
T. CARBONATE C 0.032 0.120 0.033 0.020 0.051 0.02 TO 0.12

STATION B - CONTROL

PARAFlTR .. 11074 2 uzf!5HSZ7 _8Z MEAN *AMEN

, 3.330 33.890 32.170 26.110 31.625 26.11 TO 34.33

WATER TEMP.. C 20.800 17.500 25.000 28.500 23.200 17.50 TO 26.50

WIAR11 T.X 0.502 0.502 0.50 TO 0.50
SAND 99.871 99.341100.300 99.886 99.774 99.34 TO 100.00
SILT 0.129 0.157 3.114 0.133 0.11 TO 0.16
CLAY

MEAN GRAIN SIZE. i 2.213 2.169 2.330 2.447 2.290 2.17 TO 2.4S
ST. DEVIATION. IF 0.802 0.744 3.562 0054 0.665 0.55 TO 0.80
SKEWNESS -0.236 -0.382 -0.234 -3.009 -0.36 TO -0.09
KURTOSIS 1.262 1.177 1.134 1.376 1.237 1.13 TO 1.36

T. CARBON, WT.X 0.106 0.334 0.382 0.1?4 0.06 TO 0.33
T. O:lGANIC C 0.084. 0.114 0.00e 0.069 0.01 TO 0.11
T. CARBONATE C 0.022 0.220 3.374 0.105 0.02 TO 0.22

TREASURE ISLAND 40TEL (STATICN 1) - CONTqOL

ARA4ETE .4/76 ,,f6 N.-Z ,AN RANG.E

S M /0 33.330 320330 33.260 32.980 32.33 TO 33.33
WATER TEMP. C 20.200 2S.700 23.000 24.633 20.20 TO 26.00

m ur WT.x 0.156 0.156 0.16 TO 0.16
SAND 99.036 99.836 99.64 TO 99.64
SILT 0.008 0.008 0.01 TO 0.01
CLAY

MEAN GRAIN SIZE. 8 2.407 2.407 2.41 TO 2.41
ST. OEVIATION. 9 0.470 0.470 0.47 TO 0.47
SKEWNESS 0.020 0.020 0.02 TO 0.02
KUPTOSIS 1-228 1.228 1.23 TO 1.23

T. CARBON. WT.% 0.269 0.269 0.27 TO 0.27
T. ORGANIC C 0.032 0.032 0.03 TO 0.03
To CARBONATE C 0*237 0.237 0.24 TO 0.24
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TREASURE ISLAND NOTIEL (STATION 1) - CONTROL & EXPERIMENTAL
QL DATE -- ffrfPIU[ML

PARAWIETFRS ----L]u[6l1I?. . a..~EfI1hu"x&rL

35.260 35.290
WATEq TENP. C 27.000 27.000

SHWwT.X 
9SAND 99.0S6

SILt 0.144
CLAY

MEAN GRAIN SIZE. a 2:461
ST. )EVIATNON. -0.411
SKE WNESS -0.137
KURTOSIS 1.017

To CARBON. dT.X 0.337
T: ORGANIC C 0.336
T. CARBONATE C 0.011

TREASURE ISLANO"MsJTEL (STATION 1) - CONTROL f EXPER14ENTAL

DAT -Cf.iOL. ATE- LP.RAELi
!jjjQL2GCA

SALNITY.00-1 0 35.280 3S.260
WATER TEMP.. C 27.000 27.000

dW + WT.% 0.271
SAND 99.418
SILT 0.311
CLAY

'EAN GRAIN SIZE. 9 2.493
ST. aEVIATION. 0 0.530
SKcwNESS -0.067
KURTOSIS 1.436

To CARDON. WT.% 0*308
T. ORGANIC C 0.300
T. CARBONATE C 0.008

TREASURE ISLAND MOTEL (STATION 1) - CONTROL & EXPIMENTAL

PARA-AFDATE DATEI| mNI[mNTALm" 
m

0 rho 35.280 35.260
WATER TEMP. C 27.000 27.000

WT. 0.063
SAND 99.634
SILT 0.303
CLAY

4EAN GRAIN SIZE* • 2.501
ST. EV|ATIWN. 9 0.458
SKEWNESS 0.024
KURTOS IS 1.209

T. CARBOh. WT.% 0.361
To ORGANIC C 0.177
To CARBONATE C 0.184
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TPEASURE ISLANO "nTEL (STATION 11 CONTROL & EXPERIMENTAL

PARA'4_Tr-3gATE _ _ , NTA

SALINT /0 32.610 32.610

WATER TEMP.. C 27.800 27.800

= WT.X 0.187
SAND 99.672 97.08
SILT 0.141 2.892
C AY

MEA4 GRAIN SIZE, 9 2.323 2.747
ST. IEVIATION. S 0.558 0.587
SKEWNES3 -0.281 0.285
KURTOSIS 1.189 1.115

T. CARBON. WT.X 0.348 1.123
T. ORGANIC C 0.100 0.039
T. CARBONATE C 0.248 1.084

TREASURE ISLAND MOTEL (STATION 1) - CONTROL &, EXPERIMENTAL

PAAEFSDATE - O RlDATE - EXEER MENTAL
PARAMETI¢~~~~V. Rr . Ti/'r6. , /#

R/0 32.610 32.610
WATER TEMP., C 27.800 27.809

U WT.X
SAND 99.776
SILT 0.224
CLAY

MEAN GRAIN SIZE. i" 2.508
ST. DEVIATION. S 0.507
SKEWNESS -0.015
KURTOSIS 1.348

T. CARSON. WT.X 0.302
T. ORGANIC C 0.257
T. CARBONATE C 0.045

TREASURE ISLAND %OTEL (STATION 1) - CONTROL & EXPERIMENTAL

ARAA4FTERS -T . 9AS1fe

SAL-IN 32.610 32.610
WATER TEMPe. C 27.800 27.80

SAN 91.896
SILT $.104
CLAY

MEAN GRAIN SIZE, f 2.83s
ST. DEVIATION. 8 0.736
SKEWNESS 0.340
KURTOSIS 1.070

To CARBON. WT5X 2.318
T. ORGANIC C 0.462
T. CARBONATE C 1.856
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TREASURE ISLAND MOTEL (STATION 1) - CONTROL EXPERIMENTAL

PAMETERS 2 7 RH?, DATE - I

vv03Z060 33:060
WATER TEMP.* C 24.900 24.900

4 WT.K 0.092
SAND 99.626
SILT 0.283
CLAY

MEAN GRAIN SIZE. 9 2.452
ST. 3EVIATION. 9 0.481
SK ENESS -0.165
KURTOSIS 1.202

T. CARBON. WT.Z 0.281
T. CRGANIC C 0.187
T. CARBONATE C 0.094

TREASURE ISLAND 440TEL (STATION 1) - CONTROL & EXPERIMENTAL

eAahMX TrRS IOZ-18 6-lj

33.060 33.060
WATER TEMP.* C 24.900 24.900

WINEff7 WT.X
SAND 98.61t
SILT 1.389
CLAY

MEAN GRAIN SIZE. 4 2.536
ST. DEVIATION. 6 0.411
SKEWNESS 0.155
KURTOSIS 1.068

T. CARBON. WT.S 0.722
T. ORGANIC C 0.700
T. CARBONATE C 0.072

TREASURE ISLAND MO4IEL (STATION 1) - CONTROL & EXPERIMENTAL

0ARAEETFR gLa ME-- EXPERINEAT9

tx.... 119 11,6

5IO 33.170 33.170
WATER TEMPoo C 18.000 16.000

WT.X 0.108
SAND 90. 609
SILT 1.123
CLAY

MEAN GRAIN SIZE. 4 2.507
ST. DEVIATION. 0 0.536
SKEWNESS -0.042
KURTOSIS 1.492

T. CARBON. WT.U 0.S9
T. ORGANIC C 0.316
T. CARBONATE C 0.203
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TREASURE ISLAND MOTEL (STATION I) - CONTPOL & EXPERIMENTAL

ARAMET. RS -- DATE !M* jjj76 -

I/0 34.060 34.060
WATER TEMP.& C Iz.Soo 12.500

G 0WTaX 0.0s2

SAND 99*S76 99.086
SILT 0 124 0.862
CLAY

MEAN GRAIN SIZE. 8 2.300 2.524
ST. DEVIATION* f 0.577 0.471
SKEWNESS -0.267 0.074
KURTOSI S 1.118 1.22S

T. CAR2O0N WT*X 0.275 0.496
T. OR GANIC C 0.060 0.110
T. CARBONATE C 0.215 0.386

TREASURE ISLANO MOTEL (STATION 1) - CONTROL & EXPERIMENTAL

DATE OATE P- EFRIENTAL

0 33.280 33.280
WATER TEMP.. C 12.400 12.400

GIANEF9 WT.X 0.437
SANO 97.222
SILT 2.341
CLAY

MEAN GRAIN SIZE. • 2.518
ST. DEvIATION, 8 0.597
SKEWNESS -0.037
KURTOS 15 1 * 6 4

T. CARSON. WT.X 0.919
r. ORGANIC C 0.327
T. CARBONATE C 0.592

TREASURE ISLAND MOTEL (STATION 1) CCNTROL f, EXPERIMENTAL

PADATEA -i5Wf9~q~jA

to 34.330 34.330
WATER TEMP.. C 9.000 9.000

IUT.x 0.0 5
SAND 99.701
SILT 0.215
CLAY

MEAN GRAIN SIZE. f 2.499
ST. 11EVIATION. A 0.486
SKEWNESS -0.036
XURTOSIS 2.29S

T. CARBON. WT. 0.313
T. ORGANIC C 0.296
T. CARBONATE C 0.017
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TREASURE ISLAND MOTEL (STATION 1) - CONTROL & EXPERIMENTAL
DAE-jjf9 ATff_- Fl,[ 4 NA

34.440 34.440

WATER TEMP.. C 14.300 14.300

W WT. X0.652
SANO 99.26S
SILT 0.084
CLAY

04EAN GRAIN SIZE. U 2.316
ST. DEVIATION. 0.594
SKE NESS -0.29?
KURTOS[S ?.228

T. CARBON. UT.X 0.253

T. ORGANIC C 0.163

T. CARBONATE C 0.090

TREASURE ISLAND MOTEL (STATION 1) - CONTROL & EXP RAENTAL

HYOROLOHI[ALeBAMETERS

AL fiTl* 00/0 33.500 33.00
WATER TEMP.. C 22.400 22.400

WANW WT. 0.201
SAND 90.629 99.214
SILT 0.171 0.585
CLAY

MEAN GRAIN SIZE. 1 2.303 2.487
ST. 3EVIATION. • 0.560 0.414
SKEWNESS -0.275 -0.103
KURTOSIS 1.140 1.031

T. CARBON. WT.2 0.214 0.339
T. ORGANIC C 0.202 0.326
T. CARBONATE C 0.012 0.011

TREASURE ISLANO MOTEL (STATION 1) - CONTROL & FXPERIMENTAL

DPAAMETWpft 2A TE -6909 DATE - Iolo"NL

34.800 34.210
WATER TEMP.. C 21.800 21.000

O WT. 0.016
SAND 99.801
SILT 0.163
CLAY

MEAN GRAIN SIZE* * 2.491
ST. DEVIATION. 6 10.389
SKEWNESS -0.100
KURTOSIS 0.937

V. CARBON. 0T. 0.244
T. ORGANIC C 0.097
T. CARBONATE C 0.147
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TREASURE I SLANO OTEL (STATION I) - COWRO L EXPERIMENT AL

DATE A - EXPfglENTA

"4Y#a, ) , o 32.060 32.060
WATER TEMP.. C 25.700 25.700

SEDTM * X 0.065
W T.X 97.964

SAND 9 964
SILT 1.951

L AY

MEAN GRAIN SIZE. B 2.356
ST. DEVIATI04.I 6 0.677
SKEWNESS -0.193
KURTOSI 5 1.572

T. CARBON. WT.% 1.206
T. ORGANIC C 0.206
T. CARBONATE C lO00

TREASURE ISLAND MOTEL (STATION I) - CONTROL F EXPERIMENTAL

DATE DATE - ERI NTAL
PA RA METERS 112-6 -

HM0 33.560 33.560
WATER TEMP.. C 27.500 27.500

= WT.X 0.335
SAND 99.422 98.70s
SILT 0.244 1.295
CLAY

MEAN GRAIN SIZE. 8 2.456 2.507
ST. DEVIATION. i 0.453 0.483
SKEWNESS -0.193 0.034
KURTOSIS 1.195 1.274

T. CARBON. MT.X
T. ORGANIC C
T. CARBONATE C

TQEASURE ISLAND MOTEL (ST&TION I) - CONTROL & EXPERIMENTAL

?AR 'IETF RS ___--___-________,_-_5 _____

0 35.330 35.330
MATER TEMP.. C 29.000 29.000

R AN-U-L. WT.X
SAND 97.489
SILT 2.511
CLAY

MEAN GRAIN SIZE. 9 2*529
ST. "EVIATION, B 0.463
SKEW NESS 0 . 161
KURT3 SIS 1.201

T. CARBON. WT.X
T. ORGANIC C
T. CARBOP.ATE C
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TREASURE ISLAND MOTEL (STATION I )- CONTROL S EXPERIMENTAL

DATE DATE - EXPR[ENIAL
PARAMETERS 77J'T

Lqtocho32.*610 32.610
WATER TEMP., C 27.700 27.700

S IEWT.X
SAND 96.923
SILT 3.077
CLAY

MEAN GRAIN SIZE, 9 2.544
ST. rEVIATION. 8 0.465
SKEWNESS 0. 197
OCURT0513 1.219

T. CARBCN. WT.X
T. GRGANIC C
T. CARBONATE C

TREASURE ISLAND MOTEL (STATION 1) - CONTROL & EXPERIMENTAL

PARAMETERS -0'/7 _

"YOQLOG IAL
L NTTY. 00/0 33.060 33.060

WATER TEMP.. C 25.000 25.000

WT. x 0.092
SAND 99.59?
SILT 0.311
CLAY

MEAN GRAIN SIZE. 9 2.49t
ST. OEVIATION. 6 0.505
SKEWNESS -0.037
KUPTOSIS 1.327

T. CARBON. WT.S
T. ORGANIC C
T. CARBONATE C

TREASURE ISLAND MOTEL (STATION 1) - CONTROL & EXPER1MENTAL

PARA uET1RS fl. DATE - XERITMNAL

WATER TEMP., C

GRNE TX 0.101
SAND 99. 163

SILT 0.736
CLAY

MEAN GRAIN SIZE. 6 2.551
ST. DEVIATION. 8 0.516
SKEWNESS 0.075
KURTOSI 5 1 .2S2

T. CARBON. WT.X
T. ORGANIC C
T. CARBONATE C

39

° . . m m lm n~ll I .. ... "- -



TREASURE ISLAND 4OTEL (STATION 1) - CONTROL 9 EXPERIMENTAL

PARAMETERS Ih.5q Tf99

025 H .033.560 33.560
WATER TEMP.. C 27.500 27.500

SAN O 99:700 98.641
SILT 0.300 1.359
CLAY

MEAN GRAIN SIZE. 2:445 2:499
ST. DEVIATION! 9 0.445 0525
SKEWNESS -0.107 -0001
KURTOSIS 1.170 1a 30

T. CARBON. WT.o
T. ORGANIC C
T. CARBONATE C

SUN S SWIM MOTEL (STATION 2) - CONTROL S EXPERIMENTAL

PARAMETERS 2A.. 7 Ijfr59t DATE E

OM T /0 33.560 33.560

WATER TEMP.* C 27.500 27.500

e m WT.E
SAND 99.646 99.r96
SILT 0.354 0.204
CLAY

MEAN GRAIN SIZE. W 2.452 2.425
ST. DEVIATION, 8 0.440 0.479
SKEWNESS -0.179 -0 194
KUPTOSIS 1.148 1.205

T. CARBON, WT.X
T. ORGANIC C
T. CARBOhATE C

HILTON HOLIDAY INN (STATION 3) - CONTROL & EXPERIMENTAL

2&. =-.jf .Tw DATE * EXERMjNlrAL

PARAMETERS 71rJ7 •I

SALINIT 00/0 33.330 33.330

WATER TEMP., C 26.800 26.00

4MLE WT.X 0.92
SAND 99.879 98964

SILT 0.121 0.114
CLAY

14EAN GRAIN SIZE. 9 2.214 1.749
ST. DEVIATION. 0 0.615 1:064

SKEWNESS -0.319 -0.460
KURTOSI S 1. 109 O. 24

T* CARBON. Wte*
T. ORGANIC C
T. CARBONATE C
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SANOPIPER MOTEL (STArION 4) - CONTROL & EXPIlNtINTAL

pAAMPTENS 
& ULfA F o

3W.0 3.o330 33.330
WATER TEMP.* C 26.000 260.00

NAEWT.X
e  

00679
SAND 99:8659 9 819.100

SILT 0.141 0.0111

CLAY

MEAN GRAIN SIZE, 8 2.244 2.008
ST. DEVIATION, 0 0.608 0.031
SK ENESS -0.307 -0.414
KUPTOSIS 1.1S6 0.954

T. CARBON. WT.
T. ORGANIC C
T0 CARBONATE C

PEPPERTREE CONDOMINIUM (STATIfN 5) - CONTROL & EXPERIMENTAL

DATE CHItRUL QATE - EXgERktAslwa,

"f ',0 33.330 33.330
WATER TEMP.. C 26.800 26.400

U T 00S

SAND 99.0864 99.063
SILT 0. 136 0.137
CLAY

MEAN GRAIN SIZE. • 2.305 2.267
ST. DEVIATION* M 0.593 0.575
SKEWNESS -0.331 -0.280
KURTOSIS 1.344 1111

T: CARBON. WT.X
T. ORGANIC C
T. CARBONATE C

BLUE DOLPHIN NOTEL' (STATION 6) - CONTROL & EXPERIMENTAL

DAE-MEE6DATE -- fWIMNiAL

/0 33.330 33.330
WATER TEMP.* C 260800 26.600

NNW .WT., 0.340 0.137
SAND 99.520 99.7S7
SILT 0.139 0.106
CLAY

MEAN GRAIN SIZE, U 2.114 2.311
ST. 3EVIATION, 6 0.060 0012
SKEWNESS -0.397 -0.340
KURTOSIS 1.092 1.391

T. CARBON. WT.*
T. ORGANIC C
T. CARBONATE C
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APPENDIX B

CHECKLIST OF ORGANISMS

Checklist of organisms collected at offshore stations (9-meter depth)
before and after dredging--beach restoration project, Panama City Beach,
Florida (November 1974 to November 1977).
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CHECKLIST OF ORGANISMS COLLECTED AT OFFSHORE STATIONS (3O-FOO-T DEPTH)
BEFORE AND AFTER DREDGING - BEACH RESTORATION PROJECT* PANAMA CITY
BEACH. FLCRIDA (NOVEMBER 1974 TO NOVEMBER 1977)o

CNIWAR IA LETLS
ACTINIARIA (SEA ANEMCNES) 'Ut' &A MAQIbMATA

UNIDENTIFIED SP% A. AI
MACIOM- C~~ NS T

PLATYMELM INTHES qxcLIST = AA-~
TUR13ELLARIA (FLATWORMS)

UNIDENTIFIED SPe ~LLu
IU NA A UTA~

NENERTINEA (RIBBON WORMS1 D)1X- 4 ThAT
UNIDENTIFIED SPs

NEMATODA (ROUNDWORMS)
UNIDENTIFIED S~o.O

PHORON IOA (PHORON lOS)I
PHORCNIS ARCHITECTA LAMLAII

BRACHIOPCOA (LAMP SHELLS) TIA
j~TIDIA PYRAMIDATA

MOLLUSCA (SHELLFISH)T
GASTROPODA (SNAILS)AcfM W TU

A STANNEL IDA (SEGMENTED WORMS)
ANU4CLI GOCI-AETA

UNIDENTIFIED SPe
p LPOL Y CHA ET A

N

AJ NTIPIP IE ~
A R N LA-r-

UT

L43

a ATUS

KTL,



&AA

C!RRA ULIDAE IJNX!DENTIPIED SPoYA

N AN A

~I&.N rAN iT BT

BAS

N N'Ti~T FID SPe

SPI tAY (PAM RS

AMPNMAPCCA

IFOR141FIE Spa

k_ -- M



A ISOPODA

V A

pa L.EE A"

MY IACEA

MIAU A N'

X-l~ n r UNID-rENTIFIEDn SP.

__ ASTERUNIDEA (STFD HS

VQ -L NC~ I! AR~fiR UMHIS
rA V i; AY NX .1A Q STI

AY&CYUR HOONRIE SEA CUE
U AT~~~S MAT OPUODA(RITESAS

HE IHO DT
A UNIDENTIFIED SPe

PH~~y AMT ESLA CAAA TA

A= ASTEPISCES (STAS) ES

Dr.', UNIDETIFIE TS.

0 R FHAT fr AAlpA LL NA~j45A
IA - R 1L Ll_.2q 4VO



APPENDIX C

BIOLOGICAL AND BIOSTATISTICAL DATA BY STATION

Biological and biostatistical data, by station and date, for offshore stations
(9-meter depth) before and after dredging--beach restoration project, Panama
City Beach, Florida (November 1974 to November 1977).
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SICLOGICAL AND BIOSTATISTICAL DATA* BY STATION AND CATE. FOR CFFSHORE
STATIONS (2G-FOOT DEPTH) BEFORE AND AFTER DREDGING - BEACH RESTORATION
Fl;CJECTs FANAPA CITY BEACd FLOPICA (NOVEMBER 1974 TO NOVEMBER 1977).

STATION A - CONTROL

?QJ SOF3[ D[¥DUAL:SPECIES 11474 2/5575 .8/75TTA PCTo

PLATYHELN IhTHES
TURSELLAPIA (FLATWCRMS)

UhIDEfIIFIED SP. 0 0 4 1 5 0.58

NEMERTINEA (RIBBON %WCRMS)
UhIDEhTIFIEO SPe 1 4 7 a 20 2.33

KEMATO0 (ROUNOWORMS)
UNIDEN71FIED SPe 0 19 7 18 44 5.12

MOLLUSCA (SPELLFI SH)
GASTROFCCA (SNAILS)

AC TE£Cr Nh CANOEI 0 0 0 1 1 O.12
ArpTgGIL 0NCTOSTR ATU a 0 0 1 1 0.12

o 0 0 2 2 0.23
0 0 0 2 2 0.23U I E S i LA 0 0 2 0 2 0.23

E A L 0 0 1 0 1 0.12

LlCY =O0 0 1 1 2 0.23
0 2 2 4 e 0.93
0 1 0 0 1 0.12-
0 0 2 t0 12 1*40
0 0 1 19 20 2.33

ANNELIDA (SEGMENTED WCRMS)
OLI GOCI-AETA

UNICIEKTIFIED SP. 22 35 5 0 62 7.22
POLYCHAETA

CP P GMAEA 0 t 1 3 5 0.58
2 2 0 0 4 0.47

ULATU 5 2 18 4 29 3.38
0 0 0 I 1 0.12
0 0 2 4 6 0.70

FIED SPe 0 2 0 0 2 0.23
TOP0 1 0 0 I 0.12

SP 0 0 0 1 1 0.12
0 0 1 7 0 0.93
0 0 1 4 5 0.58

30 0 0 1 1 0.12
0 1 0 0 1 0.12
0 0 0 It It 1.28
0 0 1 0 1 0.12
0 0 1 0 I O.12

",US SA TTI 0 0 1 0 1 0.12
0 1 1 0 2 0.23
a 0 0 2 2 0.23
0 2 7 6 13 1.75
1 0 0 0 1 0.12
0 0 0 t 1 0.12

19 5 0 1 25 2.91
2 0 0 0 2 0.23

PfN A17 1 3 0 21 2.44
0YLC 0 4 0 4 0.47
0 0 5 0 5 0.58
0 0 1 0 1 0.12

47 76 4 5 132 15.37
2 0 0 0 20.e23
0 4 a 0 9 1.05
0 t 0 0 1 0.12
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STATION A - CONTROL
(CONTINUED)~

5secuffi- ~ ~ 1 1 174 tJ 8YU0TO L-Cm

FtR M0 1 42 2 45 5.24

ARTHRCPOCA (CRUSTACEANS)
A XPH I PCOA

CAOA 0 0 a 2 101.1l6
0 0 1 0 1 0.12

R 0 a 1 5 e I 65 9.90Eihb 1  ±0 3 4 3 10 1.16
SF epokM AL 2 16 21 2.44

A NOMUR A
AINAPRTZ1 0 0 0 1 0.12

11CBSATA0 0 0 1 1 0.12
MAoU 0 2 0 2 0.23

oM 0 o 0 1 1 0o12I k1 0 0 0 1 012
0 0 0 2 2 0.23

CA
oaQ 0 o 7 0 7 0.81

Efm0 0 0 1 1 0.12
CLitW jjCLL

CY- s ay 10 0 0 1 1 0.12
MuL0 0 3 0 3 0.35

8m f w- 0 0 0 2 2 0.23o STRACCCA
UNIDENTIFIED SI'. 0 0 0 8 8 0.93

PENAIOEA
SICYI -B.REVIROUU.SB 0 1 0 0 1 0. 12

ECHI NCOEPATA
ECHINOIGEA (SAND DOLLARS; URCHINS)

-NIE df IJ III5ERFORA 0 0 0 45 45 5 *24
UNIDEIlI1FIED SP. 0 0 0 3 3 0.35

OFPWIUCICEA (BRITTLE STARS)
%JNIDEIIFIED SP. 0 0 11 0 11 1.28

CEPHALOC"CQDATA (LANCELET S)
ffRAhKfkgIgflh....L0sJGA1 0 t 59 19 79 9 *20

VERIEBRA WA
PISCES (FISIhES)

g;JIF d~0V L 0 0 0 1 1 0.12
0PH1IDAE.6 UDENTIFIEC SP. 0 0 1 0 1 0.12

TOTALS 129 188 299 243 859
NC. SPECIES 15 27 41 43 75
NC. It-o PER M2 2064 3008 4784 3888
S-W INDEX- MO(LN) 1*923 2.154 2o801 3.113
EVENNhESS J 0.710 0.654 0.754 0.828

AVo NO. SPECIES 31.5 AV* S-f& INDEX 2@4S8
AV* e C.110 PEP M2 3436.0 AV*IEVENNESS 0.736
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STATION 6 - CONTROL

11/74

CN IDAR IA
ACTINIAPIA (SEA ANE4ONES)

U4IDEI-TIFIED SP, 0 0 0 2 2 0.17

PLA1VNELPINTHES
TURBELLAPIA (FLATWORMS)

UNIDEtTIFIED SPI 0 0 2 1 3 0.26

hEMERTIPEA (RIBBON WORMS)
UNIDENTIFIED SP* 0 3 6 7 16 1.39

AEMATOCA (FOUNCWOFMS)
UIIDEtTIFIED SP* 0 18 2 I1 31 2.70

MOLL~jSCA (SHELLFI SH)
GASTP;CFCCA4 (SNAILS )

ACbU0 0 0 6 6 0.52

0 1 0 0 1 0.09
0 0 2 1 3 0.26
0 1 7 74 82 7*14
0 0 0 28 28 2.44

ANNELIDA (SEGMENTED WORMS)
CLI GCCN AE 7A

UNIDENIFED SP* 8 26 1 10 55 4.79
PCLYCHAEIA

1V 1 0 0 0 1 0.09
1 0 0 0 1 0.09

~LIZ0 0 1 0 a 0.09
0 0 2 0 2 0*17
1 0 0 1 2 Ol?7

11 13 24 I 49 4*26

LI ZDAEID P 4 1 1 3 9 0.78A A[E ST* 1 0 0 0 1 0009

0 0 0 2 2 0.17
II)~fY+ R SP* £ 0 0 & 0.09

A 1 0 0 0 2 2 0*17

0 0 0 3 3 0*26
4 1 0 0 5 0.44
0 1 0 0 1 0.09
3 0 0 0 3 0*26
0 0 0 2 2 0.37
1 0 0 0 1 0.09

0 0 1 1 0.09
0 0 0 3 3 0*26
0 1 0 0 1 0*09
0 0 1 0 1 0.09
0 0 6 4 10 0.87

.GJwj 0 0 0 2 2 0.17
9 3 0 5 17 1.48
1 0 0 0 1 0.09
3 3 0 a 7 0.61
0 3 0 0 3 0.26

1 1 10 1 0 0 It 0.96
0 0 2 0 2 0.17
a 0 2 0 2 0.17

-cbb 0 1 0 0 1 0.09
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STATION d -ccmrROL

(CGFTINUED)

RRCCSI 134 55 3 I8 210 18.28
I 1 0 0 20.1I7

10 3 it 0 14 1.22
A0 2 0 0 20.1I7

S9 1 22 5 37 322
jWPMN DA -UN NTIFIED SP* 2 0 0 0 2 0.1t7

.- 5aMLg0 0 29 7 36 3.13
ja'9MNE0 0 0 3 3 0.26

SIPUNCULICA (PEANUT WORNS)
.§Pj~,jLNIPPII& 0 1 0 1 2 0017

ARTt9RDP0, (CRUSTACEANS)
AIVPHIFCDA

CANL~ 0 6 16 7 29 2.52
11 0 0 1 2 0.17

LASo 0 0 3 3 0.26
0 0 0 1 1 0.09

HA0 29 100 8 137 11.92

agL.1~ 0 0 1 1 2 017.~~~i~a1 4 3 11 19 1.65
S203 0 6 1 10 0.87

B.LuIdf.LLd-naTAThA 0 0 1 0 1 0.09
NjX! W0 0 0 0 6 60.o52

SAJLAI ClLATA 0 0 0 2 2 0.17
C AR ID1EA

EjIncfi% A ' ,g~ jLI 1 0 1 11 13 1.13
5 IIA0 0 0 1 1 0.09

CU MAC IA
fa .0 0 0 2 2 0.17

ME PIDS*0 0 0 3 3 0.26
GSTR ACCC A

UNIDEITIFIED SF.s 0 0 0 3 3 0.26
FENA ICEA

whEU5_hM BLjj 1 0 0 0 1 0.09

ECH INO0EFMAT A
ECHINCIOEA (SAND DCLLARSv* URCHINS)

-M.hj-"tQ ~ f~~, 5 0 0 6 11 0.96
UN-uTNT-~~ 0 0 7 0.61

HOLOTHLROIDEA (SEA CUCUMBERS)
LEPTCSY AP _4_2P& 0 0 0 1 0.09

OPHIURCIDEA (BRITTLE STARS)
f.Ejf-AMSf~GAE 1 0 0 0 1 0.09

CEPPALOCPCRDATA (LANCELEISI
XBftSI1sQA LOIQAZ 10 69 74 51 204 17.75

VERIEBRA lA
PISCES (FISHES)

.EL0Ej"JILyZ_&A BSI 1 0 0 0 1 0.09

TOTALS 231 249 334 326 1149
NC. SPECIES 27 26 26 47 !
NO. IND. PER M2 3806 3984 5344 5246
.#-W INCEX -*(LN) 1.G86 2e247 2.320 3.000
EVE16fESS -J 0.576 09690 0.696 0.779

AV. NC. SPECIES 32.0 AVe S-W INDEX 2.366
AV* NC. IND* PEF M2 4596.0 AV*EVENNESS 0.685
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TREASURE ISLANC MOTEL (STATION 1) - CCKIROL

CI1CARIA
ACTINIAFIA (SEA ANEMONES)

UhIDENTIFIED SP* 0 1 2 3 0.06

PLA 1 HELN IN IHES
TURBELLARIA (FLATWORMS)

UNIDEI-TIFIED SF. 0 3 0 3 0.06

NEWERTIKEP (RIBBON WCRMS)
UNIOENTIFIED SPe 25 37 62 124 2.34

AE4TOOA (FCUNDWORMS)
UIIDENTIFIED SP. 25 48 133 206 3.89

PHOAONIDA (PHORONIDS)
P. C i t.,A ARC J A 2 2 1 0 0.09

OCLLLSCA (SHELLFISH)
GASTROPCDA (SNAILS)

1 1 0 2 0.04
0 18 24 42 0.79L...1. oMJ~0 9 20 290 .55

M 0 0 1 1 0.02
L -&_ -TAT 0 3 It 14 0.26

8. 1 M 0 0 5 f 0009
Po JL80 0 16 It 0.30

vA 0 0 It 11 0.21
1 0 2 3 0006

A 0 3 0 a 0.06idliP 0 0 10 10 0.19Tuea._J.L A- ,t 1 .CANT.U A 0 0 5 !. 0.09

PEL 'AS) 0 0 1100
A_ AFLCRI._ 0 3 22 25 0.47

0 1 0 1 0.02

0 0 1 1 002

f _ Il JL£ 0T 6 0 2t20.04,SL 3UBIJSA 1 15 223 239 4.52
.63 0 o 13 o.256 35 30 71 1.34

1 0 0 1 0.02LX U. LAh0 2 4 6 0.11
I ime 2. 0 0 1 1 0.02

0 0 1 1 0.02
hfCN"1 0 0 1 0.02

1 0 0 1 0.02
1.pK U 1 0 2 0.04
1 4 5 10 0.19
0 0 6 6 0.11
1 1 22 24 0.45

fA0 7 90 971.8B3
R13 43 555 61111.54

TFE C SP.* 0 9 3 120.e23

ANNELIDA (SEGMENTED IVCRMS)
CL IGCCOIDETA

UNIDENTIFIED SP. 46 20 31 57 1.83
PCLY CO- OET A

TErLs5 0 0 5 0.09
2 5 6 13 0.25
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TREASURE ISLANC MOTEL (STATION 11 - CCNTAOL
(COITINUED)

J...QE.F 1NO1VIDU ALS
4/_7§_ ___ 6L JV 7 TCTAL PCI.

MAN 0 1 6 7 0.13
A I 7 29 47 009

NM IL 1 0 0 1 0.02
0 0 1 1 0.02

ESS1 3 10 14 0.26
0 0 1 1 0.02

AB N A.L.U; 0 0 3 O.06
0 1 9 10 0.19

P;J,0 0 2 2 o.o4
1iUCAA3 1 0 4 0.08

0 0 1 1 0.02I L4LN- 2 5 7 14 0.26
ALJA UA2INE.8 0 0 1 1 00*02

AR.0 0 1 1 OoO2
m 1 33 25 5 lo11
ALuII&-h 0 0 2 2 0.04

XY P A a 0 0 e80.15
A 0 0 2 2 0004

TO 0 24 17 41 0.77
imICANA 0 1 0 1 0.02

0 0 1 1 0.02
±th .LLLLLJQ UL 2 4 a 14 0.26

IF IE LNUAY 0 1 0 I o.o2
1 0 0 1 0e02

-U- 2 146 940 10e20056
RU "ZB.LI 0 5 0 e 0009

B A 1 0 0 1 0.02
LJ-' 1 0 0 1 0.02

0 1 6 7 013
0 2 0 2 0.04

E 0 0 35 3! 0.66
p 1 0 0 1 0.02

Tim A 1 0 0 1 O.02
EIF.A 0 0 1 1 0.02

2 2 It 15 0.28
P Is P1 48 37 56 141 2.66

1 0 6 7 0913
sy MIP 0 2 2 4 0.08

0 3 0 3 O.06
JI~t!I- 3 17 32 52 0.98
B 2 1 0 3 0.06

7 10 8 25 0.47
- A 0 2 0 2 004

3 6 3 12 0.23
4 4 0 1e 0*34

-MIANL.] 16 0 1 1? 7 032

F. 0 3 2 32 0.601 0 0 1 0002

0 0 1 1 0.o02
U S MfN]-L 1 0 0 I 0.02_ 0 4 0 4 O* 08

S16 105 205 326 6016
][0 0 11 !It 0*21

1 0 0 1 O. 02
0 2 6 1! 0ol5
0 0 1 1 0* 02
0 1 a 2 O* 04
4[f 2 3 S; 0o17
0 t 17 1t 0.34
0 1 0 1 0.02
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TREASURE ISLAID M43TEL (STATION I) - CONTROL
(CONTINUED)

SPEC ...... - -4Z76 6/?6 L ?/76 &QTL PCT.

I 1 5 7 0.13
12 1 Is 2e 0.53
4 0 2 6 0.11

*vs 336 40 21 397 7.50
1 0 1 2 0.04

SIPUNCULICA (PEANUT WORMS)
§ iUI. 1.IEC .. A 1 0 a 2 0.04

ARTI-OPOCA (CRUSTACEANS)
AMPHIPCCA

1 0 7 e 0.15
moI..r,,.6D3 A 0 0 1 .02

2 7 69 98 .oS5
0 1 5 6 Ol
0 0 1 1 0*02
1 0 0 1 0002
0 0 1 1 0.02
0 1 1 0.02
0 1 0 1 0*02

LlP0 1 6 70.1I3
S0-a0 1 0 1 0&02

P P.*s.PA 0 3 0 2 .s06
1 1 25 270 .51

A 0 a 1 2 0.04
0 1 0 1 0.02

K2 0 27 24;0*55
V 1 1 7 9 0.17

4a56 19 209 '284 5.37
l~.19 I7 58 94 1.78
LEIi 0 0 2 2 0.04

a.1 0 0 1 0.02
AN M

N UNEAPARET1 0 1 0 10.02
H 0 0 3 3. 06

19L. LJ IS 0 0 6 e 0.015
BRACH'YSURA

ET p0 0 o.o
f ul0 0 3 -'0.06

0 0 1 1 0.02
Uj 0 0 1 10.02

0 0 1 1 0.026 0 0 e.11

0 3 a 11 0.210 2 4 0. 11

"ALA~A~L.~IN 0 0 1 1 0.02
C ARWDAAS L

A aQt 0 1 0 10.o2
N 0 1 0 10.02

HM0 0 1 1 0.02

)L~ 0 0 3 3 0.06c 0 3 3 e 0.11
0 1 0 10.02

Y-CLPSJS-SP-m 0 1 6 7 0.13
14 20 26 60 te13

4 It 13 2e 0.53
Is

0 1 4 S 0.09
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TREASURE ISLANC M'OTEL (STATION 1) -CCNTFOL

(CONTINUED)

0 0 6 60.11

ofCU 0 0 1 0.02
Ri f3 1 2 6 0.11

CSTRACCCA
dAeLf.-l"A I1ETI-rUNTIA 0 29 0 29 0955
LNIDEN71FIED S~e 0 0 17 17 0.32

PEN AICEP
o~j li iIPJ_ 0 1 0.02

&jjt ""-"Nbg"§0 1 3 4 0.08

ECHINOCEF'AT A
AS1ERCIOEA (STARFISH'ES)

A~!I~I1U I 0, 0 1 1 0.02
ECliINl'fifAf(SAN9D DOLLARS3l URCHI NS)

2IL jj-QVlS.j2 R 1 50 123 174 3.29
HOLC HUTCIME A (SEA CUCUMBERS)

UNIDENTIFIED SPe 0 1 0 1 0.02
OPHIURCIDEA (BRITTLE STARS)

A.L0 1 1 2 0.04
UNIDENTIFIED SP. 0 814 22 0.42

#E'4I(I4RCATA
ENTERCPNAELSIA (ACORN WORMS)

UNIDENTIFIED SPo 0 3 0 3 0.06

CEPIALOCCRCATA (LANCELETS)
Affib-CLS -0EL-bQAl 0 4 23 27 0.51

VERTE8qATA
PISCES (FISI-ES)

"IS 0 0 1 1 0.02

TOT1AL S 753 951 2589 5293
NO* SPECIES 67 94 120 166
NO. INO. PER 42 15G6 1902 7178
S-W INDEX - g4'LNI 2.516 3o482 3s084
EVENNESS -J0.5983 0.766 0.644

AV. NC. SPECIES 93.7 AV* S-W INDEX 3.027
AV* NO. INO. PER M,2 3528.7 AV9EVENNESS 0.670
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TREASIAE ISLAND M4OTEL CSTATICN 1) - CCNTROL AND EXPERIMENTAL
e*io1/74

SPECIES ___T'0AZ E-HRE' 8P f" -9tE-1

C'4 ICAR IA
ACTINIARIA (SEA ANEMODNES$

UNIDEt TIFIED SP. 4 0.287 0 000

3L A 1VHEL IN THE S
TUR13ELLARIA (FLATWORMS1

UkIOEIkTIFIED Sr-. 1 0.072 0 000

hEMERTINEA (fPIBBCP- 1ACAMS)
UNICENTIFIED S~e 23 1.650 1 1.235

KEMATODA (r-CUNCWOR4S)
UNIDEPII1FIED SF. 33 2.367 2 2.469

MOLLUSCA (SHELLFI SH)
GASTPOCCE (SNAILS$

am2 0.143 1 1.235
1 4B18. 0.072 0 0.0
1 0.072 C 0.00
2 0.143 0 0.0
3 0.215 C 0.0

NRJ2 0.143 0 000E~tf~~2 09143 0 00
PELECYPOCA CL A R

3 0.215 0 000
th38 2.726 0 000

7 0.502 0 0.0
8if 0.5if jA o74 0 000

111 !H13 0.933 0 000

jjttfIA A~~ 1 0.072 0 000
j .tJAl~Ai 93 6.671 0 0.00

IJULIhAKEY EI ?&L.Q- t23 8.824 12 14.815

ANNEL IDA (SEGMENTF) INORMS)
CLIGOCI-iOETA

INtOEN7IFIEO SP. 7 0*502 0 000
PCLYCH'AETA

APA1 0.072 c C&0
MA A 0.072 a 0.00

AA1 0*072 0 000
14 1.004 1 ISP35

R 1 0.072 1 1.235
c1 0.072 C 0.00

7A 4 0.287 1 1.235
]AA6 0.430 1 1.235

2 0.143 0 000

0 0.0 1 1.235

1 09072 0 0.0
1 0.072 0 000

669 47.991 38 A1foqIA
.31 0.072 0 COO

2 0.343 0 0.0
-A 111&A 2 0.3143 C COO
N UQa&1 0.072 C COO

5 0.359 C COO
9 0.646 C C.0iUkL & 11 00789 4 4.938

DA5 0.359 c COO
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IREASLRE ISLAND MOTEL (STATIC#, ti - CONTROL AND EXPERIMENTAL
4/ 10,0?4

(CCFPT NUED)

SPECIKES TTL EIN

p 0*359 C co0
A69 49950 C COOIIE !I CANA 2 e .2t5 1 1235

ix 0.5e02 0 000

ARTt RCVCE (CRUSTACEANS)
A MPNEP C DA

a 0.072 0 0.0
a.kL 09215 C Coo
1 0.072 C COO*IIIL L I 0.072 C COO
5 0.359 C 0go

ph5I 1.076 4 4.938
a 0.574 1 1*235

SO74 5.308 1 1.235

BRAC14 US 10 09717 0 0.00

jgA31 0.C72 C COO
11111 N13 0.215 0 000

Pp4f~lrmI%"k1 2 0.143 0 000
NUM02 0.143 C C-60

C LMA CE A
4 0.287 0 000
5 0.359 C 0.0
1 0.072 C COO

I SOPOCA
' DIi.A-MaNTQSA 3 0.215 0 0.00

UhIDE14TIFIED SP9 1 0.072 0 0.0
CSTRACC1 A

UhIDEPIIFIED SR. 12 0.861 0 0.0
FENAICEA

M.6L h.jUA2JS-A- 0 0.0 1 1.235

ECHINODERMATA
ASTEF401CEA (STARF1St-ES I

A~j2E.UL-.-fUA U C 1 0.072 0 0.0

P )A&14 10004 2 2.469

CP"ICFP AGUSWJE~f,.Ab1 1 0.072 0 0.0

hEMICHORCAIA
EPTERGPNEUSTA (ACCRV WORM$S)

UNIDENlIFtED SPe 2 0&143 a 000

CEPHALOC14OROATA (LANCELETS)
j.~bkJ1[CALflD 12 0.861 2 2.469

TOTALS 1394 at
NO* SPECIES 72 20
NC. 1tND. PER M2 5576 224
S-V INDEX -H@(LN) 2.3604 2.0322
EVENNEss-J 0.5519 0*6104
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TREASLOE ISLANC MCTEL (STATICIk 1) - CCNTRCL ANIC EXPERIMENTAL
I, l/7e

SPECIES -TT -PEClT

CNIDARIA
ACTINIARIA (SEA ANEMONES)

UNIOENTIFIED SP. 3 0.218 0 0.0

PLA7YI4ELII'HES
TLRBELLPRIA (FLATWCRMS)

UNICEKTIFIED SP* a 0.5832 0 0.00

IIEMERTINEA (PIBBCh WCRAIS)
UNIDENTIFIED SP. 32 2.400 3 1.230

NE4ATODA (ROUNDWORMS)
Uf-IDEI TIFIED SPe 59 4.291 3 1.230

XM3LLLSCA (SHELLFISH)
GASTROPODA (SNAILS)

ISI 1 0.73 0 0.0
3 0.218 0 0.00
5 0.364 0 0.003IfI.I.I 1 0&073 0 000

bibai. 17 1.236 0 000ER4 0.291 0 0.00
it 0.800 0 000

1 0.073 0 0.0
LN AR JA~fUIM_ 2 0.1450 00

2 0.145 3 1.230
M.' m13 0.945 0 0.00

SK55 4.000 2 C020
kALQ 79 5.745 i8 7o377

ANNELIOA (SEGMENTED WCPMS)
OLIGOCPAETA

UhIDEITfFJED SR. 15 1.091 0 000
P CLY A ET A

I 1 0.073 0 000
A0 0.0 1 0.410

12 0.873 1 0.410
9 0.655 0 0.00

Fi1 0.073 0 0.00
LISAMU1 0.073 1 0.410

1 0.073 0 0.00
7 0.509 1 0.410

6RA 003 1 C0410
h4L 0.291 C C01

1 0.073 C C00
9LQk 0.0 3 1.CO0

ik 3 0.073 0 C*. 0
tia 69 06.491 1 C4E.10

4 *21C COO

0 *03 1.230
1 0.073 0 COO

s 0.655 0 0.0
"LAAC 0.0 1 C*410
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TREASURE ISLAND MOTEL (STAlICN 1) - C~t4TRCL AND EXPESIMENTAL
8/18/76

I CC t.TINU ED)

SPECIJES 10 l-TAL PERCENT" 4TTDL 01 E

NU -EU A7 0.509 0 0.0
ZA1 0.073 0 000

NRA0 0.0 2 C9820
VM 0.073 0 000
UI AI 09073 2 C.S0

A P3 0*218 2 CeS20
A L1 0.073 1 C.410

200 14.545 -43 17o623
RUL IEE AA4 0.291 C COO

30 2.182 7 2.869
2 0. 145 C COOR9 0.655 C COO

IgfuIII~ f.JAL 6 0.436 c COO
QLqyX5 0.364 c COO

SIPLNCULICA (PEANUT WCFMS)
S1 0.073 1 C*410

ARTI-RCPCCA (CAUSTACEANS)
*IMPI4IPCOA

Pot! A 12 0.e73 0 0.00
_13 0.218 1 C6410

1*091og 3 1.230
2 00145 0 0.0

Pc 000 1 0.410
1a &Is leas 0 0.00

p6 0.436 0 000

-~13 0.945 1 0.410
HyA

C. pAS JN~mtj;0 0.0 3 1.230

IN . _ I t l d7 0.509 0 000
JESfH "a3 0.218 1 C9410

-IPISp5 0.364 0 00
=]u12 0.873 4 1.639fIaiWlkffh 7 00509 5 ;0049

mif" 1 0e073 1 0.410

UNIDENTIFIED SP9 2 0. 145 1 C*410
OS TRAC CC A

UNIDENTIFIED SPo ic 0.72? 2 C*820
PE NA IDEA 

1 
A1

SIC 7MA1OA
ALIU9LL--M-l.l§I50 0.0 1 C0410

EC INOES DATA
ASTEROIDEA (STARFISMES1

,,MilAl ULWAQiAA4 1 0.073 0 0.0
E CTPNm t.SAN ui~L I URC#INS$

H o~fhjLL m )cg~ 15 1.091 C 0 *0

OPU iAI-02 0.145 C COO
0PHI.~IDA (ORI"LE STARS)

cpfCHAm~~v~~. 1 0e073 0 0.0
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APPENDIX 8 (CONTINUED)

TREASURE ISLANC MOTEL (STATION It - CONTROL AND EXPERIMENTAL
811OZ76

(CC%7NI UED)

SPEC IES IWTAL Ms PERZ"Ni

UhIDEITIFIED SPe 2 0.145 0 0.0

HEMICHCRCA7A
ENTEROFNELSTA (ACCRN4 wORMS)

UNICENTIFIED SP. 1 0*073 0 0.00

CEPHALCCHCROATA (LANCELETS)
ISNIQS A.jLp~2 32 2e327 0 0.0

VERTEBRATA
PISCES (FISHES)

SMk;S P21 0.073 0 000

10 TAL S 1375 244
NO. SPECIES 80 389
NC& 110. FER M2 5500 a7 6
S-W INDEX -HOLN) 2o7517 2.1746
EVEhNESS -J 096280 0.557a
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TREASURE ISLAND MOTEL (STATION 1) - CONTROL AND EXPERIMENTAL
8/24/76

SPECIES TOA , NaI ~RC'.:~

CNJ RAR IA
ACTINIA$IA (SEA ANEMCNESI

LNIDEITIFIED SP* 3 0.248 1 00187

PLAIY YEL INTIIES
TURBELLDJRIA (FLATWORMS)

kNIDENIIFIED SP. 6 0.496 2 0.375

NEMERTINFA (RIBBON WORMS)
UNICENTIFIED spa 25 2.068 9 1.6e5

NEMATODA (RCUNDWCFMS)
k#NIDENTIFIED SPe it 1.323 1 CoI117

8IRAC041OPCCA (LAMP SHELLS)
"Qlr.Ii1A Y .A IIT_ 0 0.0 1 0.*187

MOLLUSCA (SIWELLFI SM)
GASTPFCCA (SNAILS)

CCN AJJI3 0.248 0 000
1621 0.083 0 000

11 i-961 0e083 0 0.0
1lN 0o083 0 000

i -42 3.474 0 000
t 0.C83 4 C9749

LIAS 0.O744 1 0.187
0 L M 2 0.165 0 000

1 0*083 1 0.187
27 2.233 0 000
14 1.158 1 0.187

A-2 0.165 0 000
21 1.737 9 1.685

U678 6.452 23 4.307
UFN FIEC SP. 6 0.496 0 000

ANNELIDA (SEGPENTED WCRMS)
3L IGOCt-AETA

UNIDENTIFIED SP* 17 1.406 2 0.375
POLYCHAETA

hEatNSFAA 1 0.083 0 0.00
8 LAC1 0.083 0 0.0
g IMA9 0.744 9 1.685

L2 0.165 0 0.00
EL.75o79 0 000

6 0.496 7 1.311

9 0.79 0 0.10
-CP1 0.083 2 003

N1 0.083 0 0.06

1 0.083 0 000

EN LS476 39.371 170 31.635
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TREASURE ISLANC MOTEL (STATION 11 - CONTROL AND EXPERIMENTAL
8Z24Z76

(CCNIINUED)

SPECINES WT AET Tl PR N-

us0 001 0.187

2 el50 0.0
j~g TA34 2e123 0.562

2 0.165 2 0*375
4 0.331 0 0.00

2U3 0.2483 1 0.187
2 0.165 0 000
2 0.165 1 0.187

I ~o32 Co375
4 *316 1.124

t 01 8354114 21.348
15 1*411 0.187

39 3.226 21 3o933
0 0.0 1 0.187

AA1 0.0183 C COO
2 0.165 a c.0

-12 0.993 19 3o58
2 0. 165 C COO

XE5 0.414 1 C0187

ARrHRCPCCA (CAUSTACEANS)
A MPH IPOCA

u 0 0.0 1 0.187
1 0.083 1 0.14!7

31 2.564 27 !.*056
1 0o083 0 coo
1 0.083 0 coo

-LIR4 0.331 1 0.167
1 0.LlhsM3a 0866 31 S o.185

4 09331 1 oa
1 06623 31 5.805

C 000 0.187

CL2 0&165 0 0.0
MC 0.08-EM: Oo3 C 0.0

C aj EI0 0.0 1 C*167

cufuCSLpl A1 0.083 0 0.00
10 0.827 1 09187
3 0.248 2 0.375

isa u16 1.323 3 09562

3 0.248 0 0.0
EK 1.22 0.165 1 0.187

UNICENTIFIED SPe 13 1.07s 1 0.187
PEN AICE A

S~j~t CURRM0 0.0 1 0.187
I oo0.03 0 0.00

GCHINODERMATA
ASTEROICEA (STARFISO-ES3
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IREASLRE ISLAND MC1EL (STATIEt. 1) - COSTOCL ANC OXPEFIMEf4TAL
e&424/76

C CC NTINUED )

c 1 0*0893 C 0.00

NL4dEA W RAI 6 0.496 0 0.00
M5 0.7t I hil.187 Era f

OPMUM V~E11YT ;LE STARS)S 0741 018

2 0.165 0 COO
5 0.414 1 Oogle?

HEM ICHCAC TA
EN1EPOPP4EkSTA (ACRCN WCAMS)
UNIDENTIFIED SP. 2 0.165 0 0.0

CEPHALOCI-OROATA (LANCELETS)
MaltD OMU A 0. e744 It 2.060O

VEf;TEePDT D
PISCES (FISHiES)

IU 9-s 2 0 0.0 1 C *167

TCTALS 1209 534
N4os SPECIES e4 60
NC. IND. FEF M2 4836 2106
S-6 INDEX - ti(LN) 2.8449 2.5ei2?
EVENNESS -J C*6421 .C0

62



TREASURE ISLAND MOTEL CSTATICK 1) - CONTROL AND EXPERPENTAL
9 / /76

SPECI ES LfOTE TCET~~fIEPM

CNIVA IA
A.. NIARIA (SEA ANEMONES)

UKIDENTIFIED SP. 1 0.130 0 000

PLA IVHELM IN7HE S
TURBELLARIA (FLATWORms)

UNIDE14TIFI.ED SP. 5 0.649 1 0.248

NEMERTINEA (AIBOCN WORMS)
UNIDENTIFIED SP* 20 2o597 7 1.737

hEMATODA (r-CLNOWORMS)
UKIDEP-TIFIED SF. 10 1.299 1 0*248

M'3LLILSCA (SHELLFISH)
GASTFOr-ccA (SNAILS)

824"85 0&649 0 000
EL ILLA1 0.130 0 0.0

A2 0.260 0 0.00
PE~~I~A*~ ~1 0*1300 0.

A c CLQENJIftA" 3C 3.896 1 0.248
0 0.0 4 0.993

-~~L A 'r 1l kL1w=LAT A 1 1.429 0 000
3 0.390 0 0.00

IEiL 1 0.130 0 0.0
11 0.130 0 0.00

.flCA4 0.519 3 0.744hIEP .]mkiu2 17 2e208 C 000
IA0 0.0 1 0.248
IiQLQ 58.3.s 7.532 32 70940

ANNELIDA (SEGMENTE) lmCpMS)
aL IGOCt-AETA

UNIDENTIFIED SF. 16 2.078 2 0.496
PCLYCHA ET A

0.f. 1 0.130 0 0.0ip-y 1 09130 0 000
2 0.260 0 0.0
2 0.260 0 000

3 0.390 1 09248
1Et6 2. 078 IA 3*474

21 0.130 0 000
H6 0.779 3 0.7441L 0o130 0 0*04

1 0.130 3 0.744

~[ ~2 0.260 0 000
TO 3 0.390 0 0.09

A .. K IU v 1 0910 0 0.0
287 26203 20 019365

il17 2.208 3 0.744
0.Do130 0 000

1 0.130 I 0.248
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TREASURE ISLAND MOTEL (SIAIICh 1) CONTROL AND EXPERIMENTAL
9/l/76

(CCI TINUED)

SPECIJES TU-A -PAHENN 0MLPE;E tY

PINAT 0*603 0.744
LM 00 09248
lopu us .10 *02 0.496

27 s.181
ANA21 2*279 2.233

1 0.130 0 0.0
50 6.494 17 4e218

H0 0.0 0.Q744
17 2.208 1 0.248S

-.QULhIUS 3 0.390 0 000
x6 0.779 2 C e4'96

SIPLNCLLICA (PEANLY %WCRMS)
1O 001 RIMEtAL o30 0 0.0

ARTHROPOCA (CRI-STACEANSI
AMPNZPCDA

rinraA Jsl! 9 t9169 0 0.0
I 0.130 0 000

13 1.688 7 1*737
1 0.130 0 000
0 000 4 C*993

-~3 09390 0 0.0
4 0.519 0 C*0
2 0.260 3 C*744

ANM2 0260 C COO

G3ffl 1~-. 0.130 0 0.0
I-kL2 09260 0 00

1mIf 0.130 0 000

CR f2 0.260 0 0.0

- _&1 0130 0 C*0
ctff m1 0.130 0 000

1 0.130 2 0.496
2 0.260 4 Ce 993

UNCNIIDS90 0.0 4 0.993
O ST AACC CA

UpIDErTIFIED SP* 6 0.779 4 0.993
S TO WATCP D A

S2 0.260 0 0.00

ECH INOCIEAMATA
ASIERO ICEP (STARFESIES I

S 1 0.130 a 0.0

,,)% .Xr fVLfPF2Rl 0.390 0 000

9fl~ "3 DMb 4 0.519 0 0coo

EHTEACFP ELSTA (ACORN WORMS)
uNIDENTIFISto 3P 4 0.119 C 00
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TREASUAE ISLAKC MOTEL ISTATICh 1) - CONTROL AND EXPERIMENTAL
S1/76

(CCNTINUEDI

SPECIES TOT ALPVF-dN-T1  L _FC-N7

BR bjQ3fj OIA4 0.519 0 000

TOLS, 770 403
NO. SPECIES 74 38
NO. IND9 PER 42 3060 1612
S-W INDEX - 14(LNI 2.8922 2*1265
EVENN4ESS - o06720 0.5873
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TREASURE ISLAND MOTEL (STATION It - CONTROL AND EXPERI1VENTAL
9/8/76

SPEC IES A ETR -- 'A 5ZYT

CN lEAR IA
ACTINIAFIA (SEA AKEMCNES)

ILNIDENTIFIED, SPe 4 0.708 0 000

PLATYHELM JNT.EfES
TURB9ELLAPIA (FLATWORMwS)

UNIDENTIFIED SP. 1 0.177 0 000

NEMERTINEA (RIBBCN WORMS)
UNICENTIFIED SPe 23 4*071 6 1.786

NEMA7CDA (ACUNDWCP!'S)
6NIDENTIFIED SP. 4 0.708 C 0oo

MOLLUSCA (S"ELLFISH)
GASTRGPCOA (SNAILS)

AA&.I.CIl- b 2 0.354 C COO0
A CNL J2jTNIIA 1 0. 177 1 0.298

Afl A P c A 2 0354 1 0298

i IHAfLL1 0.177 0 000

ERVL-AFNfjR A12 2.124 1 C0298
UrR:31 0. 177 2 co595

! l1 LZfl 17 3e009 0 000
.YmF ml1 0.9177- 0 000

LfM-AGA=AE 6 19 062 C 000
M1a 1QL 1S 09177 0 000

PRO JU 2 0.354 1 0.298

.tA,.L ~0 0.0 1 09298

ba ANA 0 0.0 9 2.679
if1-37 6.549 15 4e464

vI NO--FECSPe 3 0.531 1 00298

ANNELIDA (SEGMENTED WCRMS)
GL JOOCI-AETA

UKiIDEIhTIFIEO SP* 10 19770 1 00298
P CLYVCH AET A

A. PQflh.f.QEYLm9 1 0.177 4 1.190
HH E .1 0.177 0 000

S0 0.0 2 0.595
A 3 0.531 1 0.298

31 0.177 0 0.0
W LL I 11 0.177 0 0.0-i "1 f0.177 0 000A~L ~18 3.186 11 3e274

lf3-10.177 2 0.595
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TREASURE ISLAND MOTEL (STATION 1) - CONTROL AND EXPERIVENTAL

( CCNT INU ED )

SPECIES foTAPRCNTPITHR -cEN T

a SU0.5~QbjfN w31 0 000
4 00708 1 092S8

15 2.655 1 029

3 0.531 0 0.0
~I h 1 A28 4e956 14 4.167

1 0.177 0 000
WNI M9 0.354 0 0.0

181 0.17? I C*298~A IE _RA 9 1.593 0 000
NL I 0.177 a .

P PfrINNA 4 0.708 9 2e679
ic 1.770 8 2.381

0 0.0 2 0.595
17 3.009 26 7e738
19 EAI lAi 3e363 it 4.762

R22 3o894 33 92
-lK.LA2 0.354 0 000

UAA2 0.354 0 0.0It ~ ~ AL 1 0.177 14 4e167
U go;ALTU 0 0.0 1 0.298

ii a 1.416 7 2.083

SIPUNCULICA (PEANLT WORMS)
§j".JhjJA TR ICH C C tL& 2 0.354 000

ARTtHROPODA (CRUSTACEANS)
APPIPCCA

APTA1 0.177 1 00298
1.1ML~ 2 0.354 4 t.190

0 0.0 1 0.298
0 0.0 1 0.298

gN-P 2 0.354 0 000
2 0&354 0 0.at

PL YI2p pAeA1 0.177 1 0.298

A.5i.2 3 0.531 0 0.a

.fCbj. P~~LARIA1 1 0.177 2 0.595
E 0. I On177 0 0.0
CA 0.5O*E31 C C.0P~lp3 0.531 0 0.00

X pI P. 0 1.062 1 Co296
N 1:~d 2 0.354 1 06298

An5H 0.885 4 16190
L Er 0Sl A A

NBAq_5pl3 0.!31 1 0.2S8

UNICETIFIED SP. 3 0.531 a 0.0
OSTRACCCA

UK!DEPkT[FtED SP* 5 0.885 1 09298
PENA ICEA R il1 e7 01 0*177 0 009

TANAIOACEA2 0.9
UNIDENTIFIED SPe 1 0.177 C COO

ECH INOCEAVAT A
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TREASURE ISLAND A'OTEL (STATICN I) - CONTROL AND EXPER1IMENTAL
9i8/76

(CGNIINUED)

SPECIES ____A ______NT 70-YU AYNr

iHOLaTHLROIDEA (SEA CUCUMBER~S)
LEPTCSYNAPTA S~ t0 1*770 0 0.00

HEMICHCROATA
ENTEROPNEUSTA (ACORN WORMS)

UNIDENTIFIED SPo 1 0.177 0 0.00

CEPHALCCHCADATA (LANCELETS)
jjRg"TOAFMD 1 0.177 7 2e083

TOTALS 565 33f
NO.* SPECIES 83 47
NO. IN~o PER M42 2260 1344
S-W INDEX - N(N) 3e3627 2o7387
EVENNESS -J 0.7610 0.7113
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TREASURE ISLAND MOTEL (STAIION 1) - CONTROL AID EXPESI;4ENTAL
9/21/76

SPEC IE S ENL RT

CN IDAR IA
ACTINIARIA (SEA ANEMONES)

UNIDENTIFIED SPa 2 0.256 0 0.0

PLAIYHELNININES
TURBELLARIA (FLATWORMS)

UNIDEI TIFIED SP* 1 0.128 1 0.433

NEMERTINEA (PIBBCN thaRMS)
UNIDENTIFIED SP* 21 2o685 7 .0030

hENATODA (ROUNOWORMS)
UNIDEITIFIED SP 9 1.151 0 000

PHORONIDA (PHORONIDS)
f.r.,.. AR&BN II gIT 2 0.256 C 0.0

MOLLLSCA (SHELLFISH)
GASTROPODA (SNAILS)

0 0.0 1 0.433
3 0.384 0 0.0

A 3 00384 1 0.433

AO 1 0.128 0 000
3 0.384 C 0.0
1 O.128 0 000
3 0.384 3 1.299

0 0*639 0 0.0
4 0.512 3 10299
e 1.023 1 0.433

ER 31 3.964 16 6.926

ANNELIDA (SEGMENTED WORMS)
CLI GGCHAETA

UNIDENTIFIED SP. 15 10918 0 000
PCLYCHAETA

, 0.128 0 0.0
0 0.0 3 1.299
1 0*128 C 0.0
2 0.256 C 0.0
2 09256 C 0.0
3 0.384 1 0.433
1 O.128 0 000
e 1.023 0 00
C 0.0 8 3.463
2 09256 0 0.0

TA l.217 2.174 7 3.030
2 0.256 0 0.0
1 0*128 0 000

17 2.174 1 0*433
ja 1 0.128 0 000

1 O.128 I 0.433
3 0.384 0 000
4 0.512 0 0.00
2 0.256 1 0.433
1 0.128 0 0.0
3 0.384 0 00
1 09128 0 0.0
1 0.128 0 0.0

QLIOSUS 2 0.256 0 0.0
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TREASURE ISLAND MOTEL (STATICN 1) - CONTROL AND EXPERIVENIAL
9/21/76

(CC NII NUED)

SPECIJES TTA P T0ET A!

d111 A" j56 0.767 0 0.0
934 0.512 0 0.0

M~L 1 0.128 1 0.433
35 40.281 70 30.303

9 1.151 0 0.00
0 0.0 1 0.433

IVSU MNE§52 0.256 0 0.0
142 09256 1 0.433

oEPS- 0.0 1 0.433
h iybuff1 0.128 0 000

7 0.895 1 0.433
J.PAQ.0 1 0.128 0 000

Tg~k~ UA .LZg 1 0.128 0 0.00
EMfiIA "ILA]A 26 3.325 7 3.030

1 0.128 0 000
V1M 3 0.384 0 0.00

PA NAI P dl 1 0.128 o Coo
v R 1 0.128 1 09433

-- q2 0*384 0 000
-.- *0.O384 C COO

10& R.L Cj4T 0.0 2 0.8B66
R O 7 0.895 10 4e329

fkUAT 25 3.197 12 '!9195
MI 25 39197 7 3.030

SIPUNULIC TXANA 1 0.128 0 000

! 2MBRA 0.2564 0 00

P A 10.51 0 0.03

3 X 0.39 0 0.0
1 MJe-Q 0.12 1 09433

71 09t28 0 0.0

ID1Ut~ Jk9j-TjbAf.HHj 2 0.256 C 000

ItfPRI A1 0.12 0 000

2 0025 1 0.433

3 0.384 0 0.43

1 0. 128 1 C.433
UND6TIIE S4 095 a4 co0o

lit 1 Ok28 c0

5, 1 0128c co



IREASILRE ISLAND MOTEL (STATICN I) - CONTROL AND EXPERIMENTAL
5*421.076

(CCNT INUED)

SPECIES Sti

PENA IDES
ULI hLAIL I~ I 1 1 00128 2 0.866

IB -Vu C 4 0.512 1 0.433

ECH INOERMA7A
EC14XNCICEA (SAND DOLLARS; URCHINS)

IiEL~f o~U PHOA 4 0 *512 0 0.00

LEPCSNR1.l. 5 0.C-39 3 1.299
Wf"M A !WIT'LE STARS)
UNICENTIFIEO SP. 1 0.128 0 0.0

HEM ECHORCATA
ENTEROPNELSTA (ACCRN WORMS)

UNIDENTIFIED SP. 1 0.128 0 Coo

CE-PI-ALOCI-CRCATA (LANCELETS)
IL" ~g qAFQLM5 0.639 1 0.433

TOTALS 782 2!1
NO* SPECIES 89 45
NO* IND. PER M42 3128 924
S-b IbDEX - IOIN) 2.9755 2*9440
EVENNESS -J 0.6629 0.7734
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IREASLFE ISLANC MOTEL (STATION 11 - CONTROL AND0 EXPE IMENTAL

SPECIES -A.C.& bm-j' k IL'

PLA I VE L 00 1hE S
TURBELLARIA (FLATWORMS)

UNIDENTIFIED SP* 0 0.0 1 0.164

kEMERTINEA (Preach wcrtms)
UNIDENTIFIED SP* 27 3.466 17 2.787

NEMATODA (ROUNDWORMS)
UNIDEIhTIFIED SPe 4 0.513 a 0.164

PtIORONIDA (PHORONIOS)
PHfQBblSAC I f 1 0.128 0 0.0

MOLLLSCA (SHELLF ISH)
GASTROPODA (SNAILS)

____~g6ABf.TT 0 0.0 1 0.164
1IY&5 Ah41 0.128 0 0.00

1 0.128 0 000
£ 0.128 0 0.0

PELEFCYFCDA (CLAMS)

N IA 3 0*35 0.164

M M 6 1* 274 0.656
1 0.128 a 0.0
1 0.128 a 0.0
C 0.0 1 0.164

EL3 0.385 2 0.328
5 0.642 4 0.656

LR33 4.236 19 3.115
bN DA U-N NIFE SPO 1 0.128 1 0.164

ANNELIDA (SEGMENTED WORMS)
CL IGOCI-AETA

LNIDEt71IFIED SPe 23 2.953 21 3o443

GAP" 1 0.128 0 000
PH 0.s128 1 0.164

Jl fMA1 0.128 0 000
R1 0. 128 1 0.164

1 0.128 0 0.0
0 0.0 1 0.164

T 0.0 3 0.492
2 0.257 19 3t115

Uj2 09257 3 0.492
C 0.0 2 0*128

L 001 0.164
27 3*6644 7.213

HIM C 002 0.328
0 *02 0.328
1 9180 000
6 6703 0.492
4 *532 0.328
a 001 0.164

1 0.128 1 0.164
1 0.128 4 0.656

fLM1 0.128 4 0.656
Ebh 5 0.642 2 0.328

0 0.0 1 0.164
15 1.926 1 0.164
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TREASLAE ISLAKO MOTEL (STATICN 11 - CONTROL AND EXPERIM4ENTAL
10~476

(CCNTINUED)

SPECIES ____PECNTT_

IIA2 0.257 2 0.326
tumi2 0.257 5 0.820

10 1.284 1 00t64
1 0.128 1 0.164
1 0.128 0 0.00

Efln0 0.0 4 0.656
LH1 0.126 0 000

KN12196 25.160 48 ?.869
AM46 5.905 27 4*426

2 0.257 1 0.164
1 *180 0.00

CAL1 0*283 0.492
A 004 C.e6

I~ 0.18I o64
I 0.128 0 000
0 0.0 1 0.164

U1 0.128 0 000
it 1.412 2 0.328
5 0.642 a 0.492
1 0.128 a 0.0

s 136 4.621 22 3.607
1 0o.128 0 000
1 0.128 7 1.1489

15 1.926 7 1.148
6 0.770 1 0.164
4 0.513 1 0.164
4 0.513 20 3.279
2 0.257 9 1.475

1 *180 000
55 7*6051 8.*361
29 3*2317 2o787

47 6w033 11 1.803
1 0.128 2 0.328
1 0.128 0 000

T0 0.0 21 3.443
.3 0*385 2 0.492

13 1.669 at 1.803
II o0 0.0 1 0.164

SIPINCLLIDA (PEANUT UCAMS)
GOEjbI TReUEHLA 3 0.385 6 0.984

ARYNROPODA (CRLSTACEANS)

ISC ACIA 5 0*4212 1.967
I I16 1 29S4Is 2.459

0 601 0.164
0 00 0.492
2 *271 0.164
1 *180 0.0

ZPA0 002 0.328

AN 5PLS SJL 0*574 C.656

A1&4 0.513 12 1.967
m GS1 0.128 0 0.0

1 0.128 0 0.0AIt*IIILIU1 0 *128 0 000
0 0.0 3 0.492

CALL1A&MiL IhJLCtN.H 2 0.257 a 0. 164
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TREASURE ISLAND MOTEL (STATION 1) - CONTROL AND EXPERIVENTAL

(CCNTINUED)

SPECIRES hitdE PERC. i k-ZY

CARICEA
2 0.257 2 0.328

YC PIS P6 0.770 2 Ce328
0 0.0 2 0*328y k -I3 0.385 5 0.820

UNIDENTIFIED SP. 2 0.257 4 0.656
OSIRACOA

UNIDENTIFIED SPe 6 0.770 14 1*295
PENA IDEA

S1 0.128 1 0. 164
S6 0.770 1 0.164

T ANAIOACIAEU-r-N~8L
UNICENTIFIEO SPe 0 0.0 1 0.164

EC I NODEPF'ATA
ASTERO IDEA (STARFI SHES)

ASTRf CEN A&&AJ~2 0.257 3 C.492

HL1YTj-j hPGA IALN NBES 5 09642 26 4.262O M1U ETA OR tILE STARS)
.QEtCP13G 0. QM-A-lI O 1218 0 000

CEPHALCCHCrlDATP$ (LANCELETSI
flBA OSOM FLRIA C 0.0. 2 0.328

TOTALS 779 610
NO. SPECIES 187 8s
NO. [ND. PER M2 3116 2440
S-1h INDEX -HG(LN) 3e2650 3e7160
EVENNESS -J G97311 0.83364
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TREASLRE ISLAND MOTEL (STATILCt 1) - CONTROL AND EXPERIMENTAL

SPECIES T-OFL P -'lT -MA ET

C1 IDAR IA
ACTINIARIA (SEA ANEMONES)

UNIDEP-TIFIED SP. 1 0.102 0 000

PLA lYNELMINIHES
TURSELLARIA (FLATWCRMS)

UIIDERkTIFIED SF. 2 0.204 0 000

NEMERTINEA (r-11980% WORMS)
UNIDENTIFIED SPe 15 1.534 4 l.423

hEMATODA (ROUNDWORMS)
UKTIDEI-TIFIED SF. 32 3o272 3 1.068

MOLLtoSCA (SHELLFISH)
GASTRCr-OCA (SNAILS)

-.YLA _A 1 0.102 0 0.0
GLIYL RULUA 0 0.0 1 0.356
Iull RAL-DUUMIA 3 0*307 0 000

PELECYT --AfCLA M
ER ILL & J NTI fA 6 0.613 1 0.356

I. ALJ6. M 0.511 It 3.915
MCA L=AfrJ&~ I 0.102 0 0.00

I i LOMA MAR IA C ML& 1 0 102 0 0 00

"-&-LJS2 0204 0 000
L ml9 Co920 t 00356

.LfhhL hL gR 26 2o658 5 1.779

ANNELIDA (SEGMENTED WORMS)
CLIGOCI'AEIA

UNIDENTIFIED SF. 19 1.943 3 1.068
PCLYCHAETA

0 p 1CM a) P JMFA0 0.0 3 t.066
I 0.102 C coo

A7 0.716 0 0.0
1 0.102 1 0.356

aC At A.cl022 0 C*0
A-lfLF CALs13 1.329 0 0.00

JU-LA5 0.511 it 3.915
N- AC 0.0 2 0.712

Ic 1*022 0 0.00
1 0.102 0 0.00

A- fi ls3 0.307 0 0.0
4 0.409 1 0.356

AN 0.O920 9 3.203
2 0.204 0 0.00
I 0.102 0 0.00

v2 0.204 0 0.00
lQU4 0.409 e 2.847

1 00102 0 0.00
1 0.102 0 0.00
0 0.0 1 0.35

442 45.194 72 25.623
2 e240 0.00

1 0.102 0 0.00
1 0.102 1 0.356

hil1 0.102 1 0.356
10 1.022 2 0.712
2 0.204 4 2.423

75



TREASURE ISLANO MOTEL (STATION 1) - CONTROL AND EXPERIMENTAL
10118,e76

(CCKIINUED)

SPECINES bI tIRIjNI

IPAT SLAFOLMl0 00 0.356
1 @126 2.135

I 0.102 0 0.0
1 0.102 0 000
2 0.204 0 0.0
1 00102 0 00
2 09204 0 0.00
I 0.102 0 000

PR O oPNA- 1 0.102 3 1.068
YL C0 0.0 2 Co712

7? ?o873 27 S0609
hcm15 1*534 14 4.982
A1 0.102 C 0.0

37 3.783 c Coo
1 0.102 0 000
3 0.307 0 COO
0 0.0 3 1.068
2 0.204 2 0.712

x3 09307 4 19423

ARTI-FOPOIP (CRUSTACEANS)
APPH PC DA

14 l43129 10o320

L- 5 0*113 1.068
Ag lo436 2.135

1 *120 000
1 *120 000

us tp 7 Oe160 000
1 *220 7.10

SA3 0.307 1 0.356
EISELTM0 0.0 1 0.356

AB.E- 3 0.307 4 1.423
ualp-R oas1 0.102 2 0.712

1 0.102 1 0.356

C9OSUI& 0.0 1 0.356
COW

tyL0231 3.170 1 0.356
04 I~ a0 0.0 1 0.356

NJINIWi
UfN1DEPkT1P1ED SPo 1 0.102 0 0.0

a ST RACC CA
UN1Dehl7IFIED SP. a 06818 1 0.356

ECH KNODEAMA TA
ASTEROICEA (STARFESI-ES I

h1lMEZMAR t"L&IMS 1 0. 102 0 0.0
E CATIEA (SAND DCLLAS URCHNlS)

MLT lt2KAz alt4 00*409 a CO0

LZE 'IhTA..lt 1 0.102 1 0.356
GAIHNKcC DORITE STARS)

Q9 PHAMSW1"bL2 0.204 0 000
lNfllE09P*1 0.102 0 000

CEPPALOCHCROATA (LANCELET S)
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TREASLRE ISLAND MOTEL cSrATIClk 1) - CONTROL AND EXPERIMENTAL

SPECI1ES To ~ERCENT~

CNIDARIA
ACTINIARIA (SEA ANEMOaNES)

UNICEt4TIFIED Spa 3 09397 0 0.0

PLATYHELIP 1TNES
TURSELLARIA (FLATWCRMS)

IONIOENTIFIED Spa 2 0.265 2 0.391

KEMERTINEA (RIBBON WORMS)
UNIDENTIFIED SP* ie 2.384 6 1.174

NEP4ATODA (ROUNDWORMS)
UNIDENTIFIED SP* 8 l.060 1 0.196

MOLLUSCA (SHELLFI SH)
GASTROPCOA (SNAILS)

*U P1 0.132 0 000
1 0*132 3 0.567
1 0.132 0 000

P EL
n.& r%~. veloAC 0.0 1 0*196

IC I 0.132 0 0.0
AA2 0.265 14 2.740' i pC 0.0 1 0.196

IC 1.325 0 000
c 0.0 1 0.196
C 0.0 3 0.58?
* 0.530 0 000

16 2*119 7 1.370

ANNELIOA (SEGMENTED WORMS)
OLI GOCHAE IA
UNIDENTIFIED SPo 35 4.636 1 C.196

pFJMG 0PGAA1 0.132 0 0.0
5 0.662 C 000

L5 0.662 2 0.391
1 0.132 a coo

3NI 2 1.589 C 0.0
1 0.132 0 0.0

It 1.457 is 3.523
1 0.132 1 0.196
7 09927 a 000
2 0.265 0 000

NhT 0.1e32 0 000
AA0 0.0 1 0.196

7 0.92? e 1*566
2 0.265 1 0.196
2 0.265 1 0.196
? 0.927 0 000

-F ss7 0.927 0 0.0
_SI 0.662 2 0.391
-RC 0.0 1 0.196

342 45.298 216 42.270
4 050 0.196
0 002 0.391
2 o252 0.391

a 0.0 1 0.196
2 0.265 0 000
s 1.192 1 0.196
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TREASURE ISLAND MOTEL (STATION 11 - CONTROL ANO EXPERIMENTAL
10/18/176

(CCNTINUED)

SPECIES TOTAWLE-PRCENT TOAFL P NW

BRAttCIICSTCMA FLOIDAE 21 2o147 1 0.356

TOTALS 978 281
NO. SPECIES 77 46
NO* INDo PER M2 3912 1124
S-W INDEX- H@(LN) 2.6227 2*9372
EVEI ESS - J 0.6038 O7t72
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TREAS(tRE ISLAND MOTEL (STATI~t. 1) - CONTROL ANC EXPERIMENTAL
I 1/ 117 6

(CCNTINUED)

NO.(C Ng&_t~i I. nFICA
SPECIES TUOTM. -P5CENT AL

SAI P~V 1 0.132 1 0.196
UHC TA It 1 *457 e 1.174

A 2 0.265 2 0.391
A 1 0.132 0 0.0

M1 0.132 0 0.0
RA I 09t32 0 000

6 0.795 1 0.196
IN-A0 0.0 e 19566

2 0.265 1 0.196
15 i 1.987 14 29740

E Cit~A1 1.457 17 3.327
30 3.974 10 1.957

"-3 0.397 0 0.00
1E-AS 0.1e32 0 0.0

JT LTA0 0.0 1 0.196
fit 91 0.132 2 0e391

FbNSaa X0 0.0 7 1.370

ARTHROPOoA (CRUSTACEANS)
AMPHIPOCA

Aphk" T-lU SP2 0*265 0 0.00
RLl-s5 0.662 29 .!675

3 0.397 3 0.587
8L 1. a I060 is --e523

IM&6 0.795 0 0.0
Sp8t 2.3a4 C 0.0

m-0JA65 6.0609 e 12.916

NIS0 0.0 1 C.196

IU0 0.0 6 1.174

D3VAL fy usI 3 0.397 1 0.196
MElhlAtiA ffN 0 0.0 1 0.196

C ALIA FASS AVI
CAJIh.AAMA I CENM 1 0. 132 0 000

CAR IDEA
LTrkf__5RA mn0 0.0 1 0.196
PR)z -& l2 0.265 2 0.391

CUMACEA
2 0.265 1 0.196

IAj2 0*265 0 0.0

ILtIDENTIFIED SF. 1 0.132 2 0.391
GSTPACCCA

UNIDEN~TIFIED SP9 1 0.132 2 0e391

ECH INODERNA7A

ASTEIROICEA (STARFISHES)2 0262 039

!HEOh8lll~ jjl~lM )l 1 0.132 0 0.0

LqUYAPI&.S-P-a I 0.132 2 0.391
OpHJ MIT-OR-ITLESTARS)

2EUI qQN"..I Rl2 M hi 0 0. 0 1 0 * 96

CdPH4ALOCICROATA (LANCELETS)
figbSHICS LEL"gB0Aj a 1.060 5 0.978
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TREASLRE ISLAND MOTEL ISTATICK 1) - CONTROL AND EXPERIMENTAL
11/1/76

( CCNT INU ED )

SPECIES NOT~ ~ t GE'IMLZER

TOTALS 755 51t
NO. SPECIES 67 55
NOe INC* PER M2 3020 2C44
S-b INDEX- H'(LN) 2.6057 2o4953
EVEKNESS - J C-61;7 0.6227
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TREASLAE ISLAND MOTEL (STATICN 1) - CONTROL AND EXPERIMENTAL
12/1/76

SPEC IES TOTAL PE 4CENT

NEMERTINEA (RIBBCN WORMS)
UNIDENTIFIED SP. 29 3.766 15 1*695

NE4ATODA (ROUNDWORMS)
UNIDENTIFIED SP* 26 3.377 2 0.226

PHOIONIDA (FHCFGNIDS)
PHORCNIS ARCH Tr 3 0.390 C 0.0

IOLLUSCA (SHELLFISH)
GASTRCPODA (SNAILS)

AS.s.sL .u AUU 1 0.130 0 0.0
2 0.260 2 0.226

E..1q, 1 O.130 0 0.0
1612 1.558 6 0.678
0 4 R =UM 4 0.519 0 0.0

. 2 0.260 0 0.0!I~ _... , 2 0.260 6 0.678
0 0.0 5 0.565

A_ QLoR L3 1.688 6 0.678

A NNELIDA (SEGMFNED %bCRMS)
JL IGOCIOAETA

UhIDETIF[ED SP* 45 5e844 9 14017
PCLYCHAETA

&Q" .HAML__V RLJLI 1 0. 130 0 0.0
MPH !H F QhN 1 0130 0 0.0

-u IMAh 3 0.390 3 0.339
A F15 11 1.429 1 0.113

1 0*130 1 0*113
2 0*260 46 0*678

A 5 0.649 9 1.017
M1 0.130 0 0.0

ATE 2 0.260 1 0.113
ENS 1.5w2 0.260 0 0*0

0 0.0 1 0.113
2 0.260 6 O.678
0 0.0 1 0.113

S .P 8 1.039 0 0a0
Ut.LL 2 0.260 0 0.0

5 0.649 4 Oe 462
A3 0.390 a 0.9;04

1 0*130 C 0.0
7 0909 1 O.113
6 0.779 0 0.0

F8 1.039 11 1.243
10 1.299 3 0.339

AN 1 0o130 0 o.0
1 0*130 0 0.0

240 31. 169 429 46*475
21 2*727 S C*565
C 0.0 2 0*226
1 0*130 0 0.0
C 0.0 I 0.113

f E 2 O.260 0 0.0
1 0.130 0 0.0
0 0*0 1 0*113
1 0.130 1 0*113
C 0.0 2 0*226
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TREASLRE ISLAND MOTEL (STATZCN 1) - CONTROL AND EXPERIMENTAL
12.01/76

(CGNTINUED)

SPECIKES T-fTtX-P

1 0. 130 4 0.452
A f c2 0.260 C coo

R TA 28 ~.636 i 99

Qp4 0.519 0 000
1AFL Of-*l.§ 1 0.130 0 0.0

A1iJ 4 0.519 0 000
PAR ii 1 0130 3 00339

§_LUr;2j.ANA 1 1.5589 e1
A~QLELL 34 4.416 44 49972
A A1 0.130 0 0.00

LiB~A &I 1 0.130 0 000EJ 1 0.130 1 0.113
L A m 4 0.519 45 0.565

ARTHROPOCA (CRLSTACEANS)
AIPHIPC CA

HCA- Fll-f. 1 0.130 3 0.339
105C-9BI.. to .l299 23 2e599
14 te818 0 000

4 0.519 4 0.452
P,4 00519 7 00791

5-Pt0 0.0 9 1.017
EJU~IURI&M P 2 0.260 8 0.904

P jlfM79 10.260 117 129220
E ="P&1 0.130 1 0.113

A1 00130 c 000

&i~iLEA~II4 0.519 a 0.678
LfAgJUSL _L~aARPU 2 0.260 0 0.0

E r ACMY URAA

rfi fl 9,L, V22 0.260 1 0.113

jAAggjU1 0. 130 0 0.00

POY E LfgERCa.THA 1 0&130 0 000

M :h_5 -4 _fA0 000 2 0&226
LCAFISP1 0.130 1 0.113
CEjjjp I&22 0.260 0 0no

0 STR-CC A
toN10ENTIF1EO SP. 3 0.390 2 0.226

PE'A IDEA
TRCVEAVl.NTI 1 0.130 1 0.113

E CH I NODE A AT A
NOLOTHLAD!0EA (SEA CUCUP'BERS)

LZIUAI-223 0.390 0 0.0

CEPHALCCHCPDOATA (LANCELETS)
BR&NCIOS&ELQ!R=AF. 10 1.299 5 1001?

TOTALS 770 e
NO* SPECIES 74 5
NO* IlD. PER M2 3080 3t40
S-W INDEX -H#(LN) 2.9874 2o2595
EVENNESS -J 096941 0.5664
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TREASLPE ISLAKC MOTEL (STATIChi 1) - CONTROL AND EXPERIMENTAL
1 /5/77

SPECIES k*GtT AL PIRCE~f T--WtP tNT

CNI CARIA
ACTINIARIA (SEA ANEMONES)

UNICENTIFIEO SP. 3 0.696 0 0.00

NEMERTINEDt (AI88CN WCAMS)
UNIDENTIFIED SP. 2.088 13 2o372

NEMATODA (ROUNDWORMS)
UtIOEfTIFXED SP. a 1.856 1 0.182

MOLLL.SCA (SHELLFI SH)
GASTROPODA (SNAILS)

Cyfl AM1 
02320 0.

OC uu T50 0.0 1 0.182

"Iawr m.ATA 1 09232 3 0.547
II--E- 0 0.0 3 0.547

A 8 E~ 1 LL5 5 1.160 0 0.00
Tr-Lb-LAA1 0.232 0 0.00
n18 IM=I 4.176 1 0.182

A4NELIDA (SEGMENTED WORMS)
OLIGOCI-AETA

UN!OEN7'TI[ED SP* 57 13.225 2 0.365
PC LYC HA ElA

GACPAU E 1 0.232 0 0.00
PO I!II y AC 0.0 1 00182

2 0.464 0 000
b" GLJj1 0.232 3 0.547

A M AutUMA -I A 3 0.696 0 000
R~A~fLIIL 1 0232 0 0.00

j!8A9LiiE I ABIL 0 0.0 6 1.095
f6 t.392 3 00547

AMI F.l -.~Q I 0 0.0 1 0.182

A-~ 1 0.232 0 000

XEI.Yl IA 2 09464 0 0.00
1i P~L 9 I ~~2 0.464 0 000

0 0.0 1 0.182
LU 4 0.928 0 0.00
LU§J. 15 3o480 343 62.5'91

L ug 2 0.464 0 000
U RA 4 0.928 0 0.0

A.1 0.232 1 0.182
1 0.232 0 000
2 0.464 0 0.0

X1 0.232 0 000
4 0.928 0 000

HrMP~a2 0.464 0 0.0
N ATUN.0 000 1 0.182

0 0.0 3 0.5-47
0 0.0 1 0.182
1 0.232 0 000
0 0.0 3 0.5!47

B 0 00 3 0547I16 3.712 3! 6.387
BU.13 3.016 2 0&365

CLLM2 0.464 0 0.0
X.3 0.696 C 000
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TREASURE ISLAND MOTEL (STATICN 1) -CONTROL AND EXPERIMENTAL
1/5/77

(CC iTINtU ED)

SPECIES T a 7 A 4 PT

Clc c AM35 Bel21 23 4e197

jNR-AUL1 0.232 0 0.0II if!F 1 09232 0 000
lm hAZ if6 1*392 ti 2.007

ARTI'ROPCCA (CFUSTACEANS)
AMPHIPOCA

Tl.HUTRU'_PL3 0.696 0 coo
I 0. -ERWI lI O232 10 I 1825

.p-&2 0:464 a 000

CULUDES-S~ja 1 0.2321 012
PR I 3o480 4 Co730

40 9.281 4 0.730NIH' S5 22.042 45 8.212

Ai~ 0L -U 0.0 3 0.547

GFSLNL.API2 0.464 0 000
8 HUk LA -a2 0.464 2 0.365

A Ifi ik2 0.464 1 0.182

!jLE"j-j-mrA w h1 0.232 0 000
CU10ACEA

LX Aj -VR0 1 0. 232 0 0*00

ECH 1NOCErPMATA
ECNINOIDEA (SAND DCLLARS, URCHINS)

"EL~&U.I--ERI 1 09232 0 ag0

=l~E1JnAEIhAE2& 2 0 *464 3 0 * 547

hEM ICHORCATA
ENTEROPNEUSTA (ACRCN WORMS)

LNIDENIIFIED SPe 1 0.232 0 000

CEP~vALOCO-ORDATA (LANCELETS)
iBANC JWSg MAgZ99wh 15 3.480 5 0.912

TJTALS 431 546
NO. SPECIES 56 36
NC. IND* FEP M2 1724 2192
S-W INOEX - HO(LN) 3o0102 1.7037
EVENNESS -J 0.7478 0.4754
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TREASURE ISLAND MOTEL ('STAlICN 1) - CONTROL AND EXPEFIMENTAL
2/2/77

SPECI ES PERWz& T TTI PE'AZ "

NE4ERTINEA (RIBBON WORMS)
UNICENTIFIED SP. 16 49222 10 lee93

KEMATUDA (P;CUNDWOr-MS)
UNIDENTIFIED SP. Is 4.749 0 0.0

MaLLUSCA (S-ELLFISH)
GASTrCFCDA (SNAILS)

AA1 0.264 C 0.0
* 10055 1 00181

o 000 1 00181IIK*8F S 1 09264 0 000ac 0._ 264 0 0.00
hONLTt 6 1.583 Is go7l2

fiM2 09528 C c.0
1f-u 0.264 0 000

A PN1 0.264 0 0.0
6 1.563 0 000
2 0.528 I 0.181

ga7 to.84? 3 0.542

ANNELIDA (SEGMENTED WCAMS)
OLIGOCHAETA

UNICEINTIFIED SPe 35 9.235 4 0.723
POL VCHAE7A

P-MU 0 0.0 1 0.181
1 0.264 0 000
0 0.0 1 0.161
0 000 0.362
1 0.264 1 0.181

A6 1.583 C 0.0
0.O792 C 0.0

ZENI1 0.264 0 0.0
If310 0.0 2 0.362

4 1.055 4 0.723o 0*0 2 0.362
0 0.0 t 0.181

CAA1 0.264 C 0.00
A-0 0.0 2 0.362

1 0.264 2 C*362
1 0.264 0 000

--LGL1 0.264 C 000
ERG12 0.528 1 00181

6 1. 683 325 58.770
5 1*319 1 0.181

-LO 0 004 0.723
NA A 0*640 000

MASUS-ALIFgal~tS1. c *02 0. 362
o 0.0 2 0.362
1 0.264 0 0.0
3 0.792 3 0.542
a 0.264 0 0.00

1 fdAIs2 0.528 32 5.787
1 0.264 0 000
I 0.264 0 0.0
2 0.528 1 0.181

15 3e958 31 t%606
UL7 1.847 7 1*266

5 1.319 2 0.362
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TREASURE ISLAND MOTEL (STATION IJ - CONTROL AND EXPERIMENTAL
22/77

(CONTINUED)

b"t CF IN& o. "CF:. ff-Ihj;g_. F,,
SPECIES TOTAL PERCENT TO AL PER CENT

Cal X~.IAN rA 2*375 4 0.723
ARM R 28 7.388 2 0.362

2 RA . IAaT 0 0.0 1 0.181
NE E 1 0264 0 0.0

.ArJL ESB, BY x11 2&902 26 4s,702

ART HROPOCA (CRUSTACEANS)
A JWPH IPCCA

6 4.222 2 0. 362
A4_-_EI 2 0528 0 0.0

3 0.792 0 0.0
ULOSS&1 0.264 0 000

1 P 34 8.971 2 0.362
AIvs_5P0 0.0 1 0.181

88 23.219 35 to 329
MAN- - p A 2 0.528 0 0.0

0 u RT. 0 000 4 0.723
ERACHYURA

£MLIL~.LI ~~0 0.0 1 00181
CUOA CE A-

C. SCY& I A, § 0.0 1 0,181

UNIDENTIFIED SP. 3 0.792 1 0.lat
PENAIDEA

Slyl-BY-~-aZ0 0.0 1 0.se1

ECHII ODEi0ATA
ASTEROIOEA (STARFISHES)

. E1 I.N Eg.L.LIUS 1 0.264 0 .o
ECI-"NOICEA (SAN DOLLARS; URCHINS)

HElCTI IDAi (SEA CUCUMeERS)

__12NA A" 0 0.0 1 0.181t

C.PHALCCiCROATA (LANCELETS)
BRANCHICOSTOMA FLO.R2L 6 1.583 I 0.t8

TOTALS 379
NO. SPECIES 53 44
NO. INC* PER M2 1516 2212
S-W INDEX - H'(LN) 3.0609 i.8?7O
EVENNESS - 0.7710 094;60
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TREASLRE ISLAND MOTEL (STATICN 1) - CONTROL AND EXPERIMENTAL
3/1/77

SPEC IES EC

NEMERTINEA (RIJ!BCN WCRMS)
UiNIDENTIFIED SP@ 17 2.881 17 1.822

NEMATODA (ROUNOWORMS)
UNIDENTIFIED SPo 6 1.017 10 1.072

PI4OSONIOA (PFtCrcNIlos)
etQCIS ARQIHMI& 1 0.b 169 0 000

IOLLUSCA (SHELLFISH)
GASTROPOOA (SNAILS)

CIA AL-L UL AlA 1 0.169 0 00
1 41 0.169 0 0.00
LA3 0.508 6 0.643

1 0.169 0 0.00
LCATA4 09678 1 0.107
MA -4 0.678 2 0.214

8ltA-lL"IE 1.356 6 0.643
-c-AAA M oeoe1 0.107

o-AISfa0 o0 3 0.322
EV 09169 0 000

O."ff fm .- 10 1.695 9 0.965

ANNEL IDA (SEGMENTED WORMS)
01.IGOCtAETA

toNIDENTIFIED SP. 55 10.0000 5 0.536
PCLYCO-AETA

l. 2 0e339 1 0.307
u MC 0.0 1 0.107

C 0.0 1 0.107
2 0*339 5 09S36
I 0.169 0 0.0
* 0e676 0 0.00
1 0.169 0 0.00
1 0.169 0 0.00
4 0.678 10 1.072
0 0.0 15 0.536

S 0 0.0 2 0.214
0 0.0 1 0.107

1A.L 0 0.0 2 0.214
:~ADlm 0 0.0 3 0.322

1 0.169 0 0.00
1 0.169 0 0.00

-0 0.3 3 0.322
V 3 0.508 1 0.107

2 0.339 0 0.0
3 0.508 2 0.214

12 Oe339 0 000
c 5 0*470 000
Kc igm 0 001 0.107

L2E1 0.169 0 000
LUE127 21.525 271 29.046
L~~D29 4.915 3 0.322

1 0.169 2 0.214
5 0.847 0 000ll~0 0.0 1 0.107
1 0.169 0 0.00

A0 0.0 2 0.214
25 4e237 28 20001
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TREASURE ISLAND MOTEL (STATION 1) - CONTROL AND EXPERIMENTAL
3/1 /77

(CCNTINUED)

SPECIES r0TA PECN OU-

STS -DS3 00508 2 0.214
S-E 1.8T t o64 26 2.787
A tR 0 00 1 0.07o

4 0.678 1 0.107
1 0.169 4 0*429

F.1 0.169 1 0.107
0 0.0 1 0. 107

29 4,D915 144 1!.648
v M0 0.0 1 Co107

5 0.847 6 0.643
0 0.0 9 0.965

L--AQA43 7.288 48 E6145
2 0.339 c 0.00

LA TA 0 0.0 3 C*322
0 0.0 4 0.429mx1 0.169 0 CO0

57 9.661 112 12.004

SIPLt-CtL1CA (PEAKUT WCRMS)
AflPIDSIPHON Se2.. 0 0.0 1 0.107

ARTHAOPCCA (CRUSTACEANS I

3 0583 0.322
2 *39* 0.429
1 *194 0.429
a 0012 1.26
2 s390 000

JIM ea 2 7119104 11.147
1 0.169 0 000
o, us 0* 1 0.107

LBWAPRT1 0.169 6 0.643
1MAL-RA hU 0.169 0 000

EIA i b m 1 0.169 1 0010?

Rjb~ flw s2 0*339 5 0.536
0 0.0 a 0.107

U~j.~L&.MCN A1 0.169 0 000

1 W2-2f 0.169 0 0.0
filMI 21 0.169 7 0.750

UNIDENTIFIED SPS a 1.356 2 0.214

ECHINOCERMATA
ASTERCtOEA (STAPFISI4ESI

4Cjl~jjj UA"2 0.339 0 000
InPUSNEAS,9 1.52S 0 0.0

opH1i-OWETUVITTLE STARS)
OP0jAMSAJ2j~, 0.0 1 0.10?

CEPtIAL0CI OROATA (LANCELETS)
AB&1I~M..EL&U&I3 00*508 1 00*107



TREASLRE ISLAND MOTEL (STATICt. 1) - CONTROL AND EXPER1I4ENTAL

C CC NTINU ED )

SPECIES T -by MAT 4"u-ifte

TOTALS 590 9 33
NO* SPECIES 64 62
NO. INC. PER M2 2360 3732
S-6 INDEX - 1(LN) 3e0592 2.6117
EVENNESS -J 0.7356 0. 63283
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TREASLPE ISLAND MOTEL (STATION 1) - CONTROL AND EXPERIENTAL
4/1/77

SPECIES TA"TOTAL- PEREN

CNI CAR IA
ACTINIARIA (SEA ANEMCNES)

UNIDENTIFIED SPe 2 0.304 0 0.0

NEMERTINEA (RIBBON WORMS)
UNIDENTIFIED SP. 11 1e672 17 2.163

NEMATODA (ROUNDWORMS)
UNICENTIFIED SP* 27 4.103 0 0.0

.OLLUSCA (SHELLFISH)
GASTPOPODA (SNAILS)

bAIAPSLA 0 0.0 1 0.127
AmF. 1 0.152 1 0.127

L JL~ a2 1 0*152 0 000
P EL E CVPODA (CL AMS;A2

h _% J.NA 1 0.152 0 0.00
7 1.064 3 0.382

Ml _BaB.IT .. M 3 0. 456 0 0.0
P0 0.0 5 0.636

2 0.304 0 0.0
it 1.672 13 1.654

A4NELIDA (SEGMENTED bORMS)
CLI GCCf-AETA

LNIDENTIFIED SP. 31 4.711 10 1.272
P CLYCHAE TA

1HM 0.RLI e152 0 000
1 0.152 2 0.254
3 0.456 5 0.636
5 0.760 5 0.636
2 0.304 1 0.127
5 0.760 0 0.0
0 0.0 2 0.254
1J0.152 2 0.254

I DAE UNIDENTIFIED SPO 0 0.0 1 0.127
A 0A0 0.0 1 0.127

20 3.040 4 0.509
I 0.152 2 0.254
A 0. 12 3 0.382

0. 152 a 0.127
L 1 0.152 0 0.0

5 0.760 0 0.0
0 0.0 1 0.127

32 4. !63 Ie6 23.664
0 0.0 1 0.127
10 1.!20 1 0.127
1 0.152 3 0.382O. 0456 1 O. 127,

ix-0 0.0 1 0* 127
75 119 •398 37 40 707

c Of 0 23 2.926
T&C 000 1 0.127

1 0.152 0 000
a 1.216 1 0.127

IibAX5 3 0.456 4 0.509
.0 •000 6 0.763

0 0.0 1 0.127
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TREASLFE ISLANDO MOTEL (STATICN 1) - CONTROL AND EXPERIMENTAL
4/1/77

(CCN TINUED)

SPECIES ~0T TfZM1l pft*E~~St

P R OI L 1 0*152 1 0.127
I~~&~&3 0.456 0 000
~.~hiAA26 3.951 51 6.489

BYa1 0.152 a 0.00
8VLIL R IME AA6 0.912 2 0.254

Ah, 39 5.927 24 3*053
1c. ARID24 3.647 25 3.181

7 1.064 0 000
~I4 0.608 1 0.127

LUU~mA LAYA 0 0.0 2 09254
M E~INNEC~AL 0 0.0 1 0.127

OMA102 15.502 316 40s204

SIPUNCULICA (PEANUT WORMS)
fQfjATRC E L 0 0.0 1 0.127

ARTHROPOCA (CRUSTACEANS)
A MP NIPOC A

2 - 14 2.128 0 0.0
Il 0 0.0 1 0.127

AL13 1.976 0 0.0
1 0.152 1 0.327I k28 40255 0 000

89 e 13.526 4 00509
SP. 3 0.456 0 000

ANOMUR A
hLf1fALS2 0.304 2 0.254

C AN OEm
t XfaI&JjQ .hA NJ t!, 1 0.152 0 0.0

CYLAPi 5.Et1 0.152 0 0.0
=j 3RJAj4 0.608 1 0.127

2OACO
UNICENTIFIED SPe 1 0.152 1 0.127

TANAIDACEA
UNIDENTIFIED SP* 1 0.152 0 0.0

eCHINODEPMATA
ECHINGIDEA (SAND DCLLARS, tJACHlNS)

!MJLRAAROP. 1 0. 152 0 0. 0

CEP1ALCCHCr-OATA (LANCELETS)
B0. f"321 9LA.3 o456 1 0.127

1TOTALS 6 ja 7ee
NO. SPECIES 57 52
NO* INC@ PE.R M2 2632 3144
S-b INDEX -H#(LN) 3.0944 2.1706
EVENNESS -J 0.7654 0.5493
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TREASLFE ISLAND MOTEL (STATION L) - CONTROL AND EXPERIMENTAL
5/42/77

SPEC IES T AM 4 N ~ TOA E~

PLATYI"ELtA INTI-ES
TI.RBELLARIA (FLATUCAMS)

UNIDENTIFIED SP* 0 0.0 1 0.242

NEMESTINEA (RfiB8C WORMS)
UNIDENTIFIED SP. 15 2.333 16 3.8365

NEMATODA (ROUNDWORMS) .4 .
UNIDENTIFIED SP* *4 *

POLLUSCA (SM4ELLFISN)
GASTROPOOA (SNAILS)

N &ZI1A1JL A 0 0.0 1 0.242

Tu!lLAL 1UAB9A 2 0.311 0 0.00
PB.ECYPODA (CLAMSI

Pi1 0.156 e 1.932
LIuhc 4 0.622 2 0.483

1 0*156 0 000fl .'D.aI 0 0.0 1 0.242
INA- 0 0.0 £ 09242

f.L99 10400 0 000

ANNELIDA (SEGMENTED WORMS)
CLIGOC&AETA

L.NIDEP TIFIED SP., 29 4.510 7 1.691

PCLYC#OAETA
MHRE UTFES0 0.0 1 0.242

ao 0.0 2 0.483
4 0.622 5 1.208

RA5 0.778 4 0.966
R 0.0 a 0.242

NO L1 0.156 0 000

A L2 0.311 2 0.4113
0 0.0 3 0.725
2 0.311 5 1.0208

-P2 0.3ll 1 0.242
AA4 0.622 4 0.966
A0 0.0 2 0.483
"J2 0.311 3 0.725
PA3 0.467 0 000

CC L~u,13 2e022 7 1.691
MA4 0.622 0 000

Lg1 0.156 0 0.0
81 EI12a 12.597 62 14.976

MEhQM 15 2o333 3 0.725
1sgBjU 1 0.156 2 0.4113

5 0.778 3 0.725
3 0.467 2 0.483
1 0.156 1 0&242

90 13e997 56 14.010
1 0.156 2 0.463
0 060 5 1.208
2 0.311 0 000

-YRA5 0.778 1 0.242
U1 0.156 0 0O0

NAA3 0.467 It0 12.*077
Pa 1.244 9 2.174

0 0.0 1 0.242
0 0.0 1 0.242

14 2.177 to 2.415
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TREASURE ISLAND MOTEL (STATION 1) - CONTROL AND EXPERIMENTAL
5/2/77

(C C tNTINUED)

SPECIES49 tFINAEI

ULEIR IAA4 0.622 2 0.483
lQA2 0.311 1 0.242

0 000 3 0.725
0 000 14 2.382
1 0.156 0 0.0

L4A1 0*156 0 0.00
11 1971t 0 0.0

is157 24e417 89 21.4983
0 0.0 1 0.242

ARTHROPOCA (CRtoSTACEANS)
A14PHIPOA

MPL jf j 0 0.0 1 0.242
Ll9 1.400 0 0.0

MII-JLASs3 0.467 1 0.242
0 0.0 1 0.242

mvf l 0 0.0 2 0.483
Sa1 0.156 0 0.0

" A92 438 0 000
*3I KD 0*622 2 0*483

rr~com4 -AL h 0 0*01 .0.242
XIAL jZ 1 0.156 0 0.00

C. 1]A1 0.156 0 0.00

1tf~jS 0.1b" O 56 0 0.0

QrQASSS,1 0.156 1 0.242
= .j1VARWfi4 0.622 1 0.242

H % jjfASPIUQAA 3 09*467 0 000
1p 0.156 1 0.242

EC"INO0EROATA
ASTECKIDEA (STARFISHES)

1CLII 0.156 2 0.4e3
Uhf0ElTlFIEO SP, 0 0.0 1 0.242

r4EMICN0PCATA
ENTEPOPNEUSTA (ACORN WORMS)

UNIOE06TIFIED SPe 1 0.156 0 0.00

CEPOIALOC04ORDATA (LANCELETS)
iJIQM~b j& LB1QAg. 2 0.311 3 0.725

TOTAL S 643 414
NO* SPECIES 55 54
NO* INC* PER M2 2572 1656
S-h INDEX -H(CLN) 2@7186 2.8260
EVENNESS -JC96784 007085
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TREASLRE ISLAND MOTEL (STATICN 1) - CONTROL AND EXPERIMENTAL
6/1/77

NEMERTINEA (fI;BCK WCRMS)
UNIDENTIFIED SPe is 3o846 26 3.194

NEMATODA (ROUNDWORMS)
UKIDEITIFIED SP* 4 0.810 0 0.0

PHOANIDA (FHCOGNIOS)
.edOBR I Af± tIjI& 0 0.0 2 0e246

PGLLUSCA (SHELLFISH)
GASTROPODA (SNAILS)

_W__ 2 0.405 1 0.123DLf~BQA0 0.0 O 0.I23
P EL ECYPOCA 

(CLAMS)
D. L4 A 0 0.0 1 0.123

0U 0.r, . 0 0*0 4 0.491
0 00 57 7.002

- TILTJ ATA 16 3.239 33 4.054
s. 0 1 o.23

I__0.L1.5 1 oe202 0 .00

NA 2.NA 0 0.0 2 0.246

i r,&0R17 3o441 59 7e248ENRIA UNIDENTIFIED SP. a O0 0 3 Ce369

ANNELIDA (SEGMENTED WORMS)
CLIGCCHAETA

UNIDENTIFIED SPe 22 4.656 24 2.948
PCLYCHAETA

_=&jd-.L~FRNj 0 0.0 1 O.!23
POP lspQ PYM&.A 0 0.0 3 0.369

A .A AUi 4 0810 3 Co369
_ "& id,2 1 0.202 2 0.246

A I MCUL A 0 00 3 0.369
&I 0.202 0 0.0

L A C 0 0.0 1 0*123$ IL ifflr 0 0.0 1 0.123
0 0. 0 2 0.246
9 t1.22 4 0.491
0 0 0 It 1.35t
0 0.0 4 00491

A 4 0.810 5 o614
A. ANA 12 2.429 14 1.7 20

C 00 1 09123
L 0 0.0 3 0.369

3 0607 0 00
0o 00 1 0.123

9.5 7 1.417 11 1.351
0 0.0 1 0.123

LiUI 1 0202 0 0.0
L 25 5.870 51 6.265

5 1,822 6 0.737
4 0810 0 0.0

S0 0.0 6 0737
0 000 3 0.369
0 0.0 1 09123
10 2e024 0 0.0
99 20.040 150 1e.428
2 0.405 0 0.0

27 59466 2e 3.194
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TREASURE ISLAND MOTEL (STATION I) - CONTROL AND EXPERIMENTAL
6 /1/77

(CCNTINUED)

SPECIJES TOTAL PERCENT-

nA1 0.202 0 000
T9A1 0.202 0 000

6 1.215 6 0.737
0 0.0 27 3.317

EA2 0.405 L, 0.614
IT21 4.251 84 10.319
M5 1.012 1 0.123

5 1.012 7 0.660
£ 0.202 0 000

1 . A0 0.0 9 .106
o 1.sRFa t619 0 000

18 t 3.6C44 so 6s143

ARTHROPCCA (CPRUSTACEANS)

PHUT U20 49049 0 000
A-0 0.0 2 0.369
Mo 0.0 2 0.246

I I14 2.834 2 0.369
Ap0 0.0 2 09246

X6Sl,0 0.0 1 0.123
IL -S*3 0.607 0 000

1 09202 1 0.123
se10 2.024 1 0*123

14U3 0.607 0 0.0
21.pa16 3*239 22 2.703

PfteI I 9 1.a22 4 .491

3L~tAEAEJ 0.07 1 0.123

JYUFSC LTJ1 0.202 a 09123

UNIDENTI-FE"D S.L. 0 0.02 0 0.02

C-~ -mgi 0.05 1 0.123

E gBZfm~ln -I~&II 1 0.202 0 0.00
ECHNEA (SNDOLR;UCHIS

19CIS 0.20L"2 0 0.061

7CAPI S1.41o67 8 0.983

UNIDENTIFIED SQ. 1 1.02 12 0.47

CEPIIAOC'RAT (LCETS

MUCYCNIABflQIhR.LQB1QA 0 0.61 1 0.123

ECHINGEFM95

ASTEVIDE (SARFIHES



APPENDIX B (CONTINUED)

TREASLRE ISLAND MOTEL (STATIC% 1) - CONTRO. AND EXPERIMENTAL
6#1/77

(CONTINUED)

SPECIES TOTAL MEWA T T( -'A At

TO TAL S 494 614
NO. SPECIES 55 69
NC. Ii D. PER M2 1976 3256
S-6 INDEX- H9(LN) 3.3330 3*I85
EVENNESS J- 0.8317 Oo7554
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TREASLPE ISLAND MOTEL (STATICK 11 - CONTROL AND EXPERIMENTAL
7/5/7 7

SPECIZES hTaTAL0-PERCENT TOvEL PIA14W

CNICARIA
ACTIP1AFIA (SEA ANEMCNES)

UNIDENTIFIED Ve 0 0.0 1 0.204

PLATYWELMINTtOES
TURBELLAPI A (FLATwCAMSJ

UNIDENTIFIED SPe 3 0.368 0 000

NEMERTINEA (RIBBON WORMS)
UNIDEN~TIFIED SP. 2S 3.064 is 3.055

NEMATODA (ROUNDWORMS)
UNIDENTIFIED SP* 5 0.613 0 000

MOLLUSCA (SI'ELLFISH)
GA STROPCDA (SNAILS)

" "N A E 28 3e431 a 000
oyu -agL olcuoi 0 £ 0.204
0 0.0 1 0.204

1 0.123 0 0.00
t0 1.225 0 000

uLM73 86946 2! E.092
CA2 0.245 0 0.0o

3 0.360 C 000
a 0.366 2 0.407

14 1.716 14 2.851
81 9o926 se 11.813

V IA N "r~NUBFED SP. 2 0.245 0 0.0

ANNELIDA (SEGMENTFD, WORMS)
C .1GO1AE TA
UNIDENTIFIED SP* 14 1.716 1 0.204

POL VCNAE IA2 0.7

0 001 0.204
3 *386 1.222
4 0402 0.407
0 001 0.204
0 002 0.407
0 001 0.204
0 001 0.204

14 1.716 3 0.611
FOMJ0 0.0 1 G0.204

0 0.0 3 0.611
5 0.613 1 0.204

41 5.025 16 30259
ta0 0.0 1 0.204

a 0.980 11 2.240
CAA1 0.123 0 0.0

a 0.123 0 000
FOISS6 0.735 1 0.204

1 0.123 0 0.0
154 18*7390 16.330
24 2*411 0.204
3 e361 0.204

2 0.245 0 0.0
2 0.245 0 000

112 13.725 129 26.273
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IREASLRE ISLAND MOTEL (STATICN 1) - CONTROL AND EXOERIMENTAL
7 /5d7 7

(CCHTINUED)

ASL-2 0.245 1 0.204
S-22 2.696 1o 2.037

9 1.103 0 c.0
1 0.123 0 0.0

t0 1.225 245 5.295
JN3 09368 C C.0

2 0.245 e 1.629
2 0.245 2 0.407

TA13 1.593 S 1.018
CM1 09123 0 0.0

XAA1 0.123 0 0.00
2 0.245 0 0.00

rflA1 0.123 0 0.00
t LA1 0.123 13 2e648

SIPUNCUL IDA (PEANtoT WORMS)
UNIDENTIFIED SP. 1 0.123 a 0.0

ARTHRCPCOA (CRUSTACEANS)

1 0.123 0 0.00
1 0,s123 0 0.00

Ll9 1*103 7 1.426
1 0.123 0 0.00

A_4 0.490 2 0.407
3 0.368* 0 0.0
1 0.123 C 0.00

~QAl.~..22 2s696 1 0.204
21 2.574 C 0.0
1tCMR 0.C123 a 0.00

AL"M ARE &~ IC 0.0 1 0.204
B ACHYLRA-

P 1NIIALbg~lRN 1 0.123 0 co0

PIN UJ ETtjj 3 0.368 0 0.00
01.mpLxARU S0 0.0 1 0.204

0 !0 0.0 1 0.204

&M15 1.838 4 0.815

ENAE "L0 0.0 2 0.407

P U URRM1 0.123 2 C6407

ECHINOOERMATA
ASTEROIOEA (STARFIShiES)

A ~ TEN RIILAtI~I&U 0 0.0 1 C*204
EC"U~IIOE (SAd DOLLARS; URCHI NS)

RLIISmt P.Cj 2 0.245 0 0.0
LEE9VAM_0 0.0 to 2.037

OPRIRCIDEA(BGRITTLE STARS)
UNIDENTIFIFO S'. 0 0.0 1 0.204

HEMICHORCATA
ENTEROPNELSTA (ACRON VCRMS)

UNIDENTIFIED SPe 2 0.245 0 0.0

CIEP1ALCOCOCATA (LANCELETS)
nA~Ihg~..Jg~w~98 a 0.980 0 0.0



TREASLRE ISLAND MOTEL (STATICI 1) - CONTROL AND EXPERIMENTAL
7/5/77

(CCNTINUED)

SPECIES -a*-- P1aT PERCENT

IQIALS 816 491
NO. SPECIES 64 49
NCo (NO. PER M2 3264 1564
S-6 INDEX - H@(LN) 3.0767 2.6678
EVENNESS -- J 0.7398 0e5ess
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TREASIJSE ISLANC MOTEL CSTATIC14 1) - CONTROL AND EXPEPIMENTAL
8/02/77

SPECIJES "I FrLN -Ur E

CNICAR IA
ACTINIANIA fSEA ANEMCNESS

UNIDENTIFIED SP 0 0.0 1 0.137

PLATYHELP INTIRES
TURBELLAFIA (FLATWCPMS)

UNIDENTIFIED SPe i1 0.851 3 0.411

NE04ERTINEA (RIBBCN WORMS)
UF4IDEt-TIFIED SP, 33 2.554 16 2e192

BRACHIIOPCCA (LAMP SHELLS)
hLjIIAY.BA&LQATA 3 0.232 0 000

NOLLLSCA (SHELLFISH)
GASTROPOOA (SNAILS)

9 0.697 a 19096
NAA0 0.0 73 100000

24 1.858 0 000
t0 0.774 2 C.274

ATS1 0.077 0 c.0
1 0.077 0 000

PLS3 0.232 1 0.137

A OI0 0.0 3 0.411
c~c26 2.012 0 0.00

-_m T31 2e399 15 29055
0 0.0 6 09822

IAA6 09464 5 0.685
1-1 0.077 9 1.233

0 0.0 6 0.822
IS0 13.932 102 l~e973

4 0.310 1 0.137

ANNELIDA (SEGMENTE) WORMS)
OLIGOC-AETA

UNIDENTIFIED SP. 18 1.393 0 0.0
PCLYCIIAETA

P OS GAA3 0.232 1 0.137
ACR1 0.077 0 000
-EA3 0.232 0 000
im12 0.929 3 09411

IA0 0.0 5 0.685
6 1--2 0.155 to 2.466

31 2.399 a 000
o Go01 0 0o 1 0.137
o 0.0 33 4.521

1.53 0.232 0 000

9 0.697 0 000
c35 2.709 0 0.0

DIA AA7 .0.542 4 0.548
a 0.0 4 0.5i4a

10 0.774 1 0.137
4 0.310 0 000
1 0.077 0 000
C 0&0 1 0.137
3 0.232 3 0.411

373 28.070 e 1.096
21 1.625 1 0.137
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TREASLRE ISLAND MOTEL (STATICN 11 CONTROL AMC EXPERIMENTAL

(CONiTINUED)3

SPECIE S hTAU h ER TOTL-Ftrf,±

oN ON 0.0 2 09274
0 0.0 10 1.370

Tff yi us 10 0.774 24 3.265
0 0.0 3 0e411
0 0.0 14 1.915
4 0.310 a 000

65 5.e031 7 00959
0 0.0 a 0.137

H P LS4 0.310 3 0.411
_A&16 1.239 4 0.148

1 0.077 1 0.137
Is 1.161 2 0.274
4 0.310 0 0o0
a 0.0 it 1.50?
2 0.697 4 0.546
a 0.0 2 0.274
1 0.077 0 000

96 ?.430 75 10.274
1 0.077 0 0.0
2 0.155 1 0.137
A 0.077 0 000

LU2 0.155 109 14.932
6 0.464 0 000

is6 0.464 0 0.0
0 0.0 3 0.411

UA.1 0e077 0 000

SIPUNCULICA (PEANUT WORMS)
UNIDENTIFIED SP. 1 0.077 1 0.137

ECHIURIDA (ECHIURIDS)
UNIDENTIFIED SP* 0 000 0.411

ART#-ROPOCA (CRUSTACEANS)
A MPHI PCCA

CN 10HUT L -AL1 0.077 0 000
46 3.560 9 1.233
1 0.077 2 0.274
0 0.0 2 0.274

gea-A20 1.548s 1 0.137

NI M 20 1.548 e 1.096

softft....E4BIj" 2 0.155 a 0.0
AC L-UE2 0.155 0 000

0 0.0 a 1.096
2 0.155 0 000
0 0.0 2 0.274
1 0.077 0 000
0 0.0 6 09622

CA.IhA -AMAL j 1 0.077 1 0o137

LTfUfjA%& 0 0.0 3 0.411
*im UEE M 0.464 4 0.146

*CAXS-P 0.464 1 0.137
a 0.619 9 1.233

19 0.697 1 0.137

M NUA A9E"1 0.077 0 000
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TREASLRE ISLAND MOTEL (STATICN li) CONTROL AND EXPERIMENTAL
1/2/#77

(CCKINUED)

SPECIKES TO--O -- NT -"LPRLT

LEPTOSIPACA

8fRLI . 0.619 2 0.274

3 0&232 0 000
UNIDENTIFIED SP. 4 0o310 7 0.959

C 0.0DE

1 #071 0.137
CONST~I 1.U c 00 1 l507

ECI1INOOErP04ATA
ECHINCICEA (SAND OCLLARS; URCl-INSI

Lx~HNSVUSTj2 0.155 a 000WEA- A5-2 0.155 34 4.658tIOLO lwAID-A SEA CUCUMBERS)
Lm sfl S,4 0.310 2 0.274OPHITU~rC1DIAWITTLE STARS)

hERPHOIS LCGAT 0 *01 09137
2 9150 0.0

R2.0Oo77 0 0.0

lIENIC"ORCATA
EflTEACpFNELSTA (ACCRN WORMS)

UNIDENTIFIED SP. 1 0.077 1 0.137

CEPI-ALOCI-ROATA (LANCELETS)
fiBA".UjJIA-ELgfi l 10 09774 0 0 *0

V ER TEBRA TA
PISCES (FISHES)

GO5IIOAE.m UNIDENTIFIED SP* 1 130077 0 000

TO3TALS S223
NC. SPECIES so2 3 70NO* IND. PER 42 5168 2S20S-W INDEX -O .(LN) 3.0096 392331EVENNESS -J 0.6868 0*7C10
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TREASURE ISLANO MOTEL (STATION t) - CONTROL AND EXPERIMENTAL
9/1/77

SPECILES E N L W MIty

CN ICAR IA
ACTINIARIA (SEA ANEMONES)

LNIDENTIFIED SP. k 0.112 2 1818

PLATYMELP INTHIES
TURBBLLARIA (FLATWORMS)

t, NIDENTIFIEO SP. 1 0.112 0 000

NEMERTINEA (RIBBOT WORMS)
UNICENTIFIED SP. 26 2.912 5 45145

hEMATODA (CUNOWCAMS)
UNIDENTIFIED 5P. 5 0.560 0 0.0

MOLLUS CA (SHELLFISH)
GASTRCFCDA (SNAILS)

N h 4 0448 0 0.o
R NX 3 0*336 0 00

3 0.336 0 00
T_- 116 12.990 0 0.0

0 0.0 9 8.182N E' 0.448 2 testsA 4 0.448 2 1.818

MRE.bLA2 1 0@112 0 0.00
0 0*0 1 0.909
20 3.135 0 co
9 1.008 0 000
0 O00 I 0.909

"M, 15 1.680 0 0.0
*s & 4 0.448 0 C.o

NA6 0.672 7 45o364
138 15.454 13 11.818

ANNELIDA (SEGMENTED WORMS)
OL I GOC1AETA
UNIOENTIFIED SP* 18 2.016 1 0.909

POLYCHAETA
AC 1 0.112 0 0.0

2 0.224 1 0.909
4 0.448 0 00
2 0.224 0 0.0
1 0.112 0 000
a 0.112 0 0.0
3 0.336 0 0.0

A 0 0.0 1 00909
1 O. 112 0 000

ITA C 0 .0 4 39636
13 1.456 0 0.0
o O00 3 2.727
0 0.0 1 00909
3 0*336 0 00
3 0.336 0 0.0

A- 10 1.120 2 1.818
0 000 1 00909
7 0.784 0 0.0

MIMIS2 0.224 0 0.0
I 0.112 0 0.0

252 28.219 1 0.909
8 0.896 0 000

103



TREASURE ISLANO MOTEL (STATION 1) - CONTROL AND EXPERI1MENTAL
9/1l/77

(CCNIINUED)

SPECIES A~R 8t ThfIrialif,

S 0.1ORIKI e12 0 000
Nl ATTR1 0*112 0 0*0

1 0.112 0 000
0 0.0 1 0.909

14 1.568 1 0.909
5 0.560 1 0.909

AA22 2e464 1 0.909
1 0.112 0 000

--- 25 2.800 0 000
A0 0.0 5 4.545

fff- 6 0.672 0 000
RA2 0.224 0 000

EuUYHEAJl&h1 0*112 0 000
AA10 1.120 2 1.818

RMA3 0.336 0 000
1 0.112 0 000

LAA0 0.0 1 0.909
-- K1 0.112 0 coo

SIPLNCULICA 4PEANtT WCRMS)
A=INGIA TRUfQQEP16 1 0.112 0 000

ARTHROPOCA (CRUSTACEANS)
AMPH IPCOA

A"CMTNOIAUSORU Pk Oe360 0.00
AmmISC VRRI 6 Oo62o 000
Ul 2 Oe240 co0
cmlkell PA Oe120 000
2.1 sSP 28 3e350 0.0

AN A13 1.456 0 000

h~iFR "2 0.224 0 0.00

aAHRA LM"5 0.560 0 000

P k~jk4-h i6AUh 0 0.0 1 0.909
CYCASSS2 0.224 0 000
=u tAis14 1.568 0 000

=2K C S 0. 112 0 000

AP 0 0.0 2 1.618
fol ~ n0 0.0 2 16.818

U~CNI--1 0.112 0 000
05TRACOA

UNIDENTIFIED SP* 1 0.112 0 0.00
PENA IDEA

"MAE &W20 0.0 2 1.81 8

ECH INODERMA IA
ECHINOICEA (SAN!) DOLLARS: URCHINS)

gon TCs1 0.112 0 0.0
fKL1AVw S QAA6 0.6?2 0 000

LIl-Q1UAW.1- a 0.0 1 0.909
0 I~TEU~ 11LE iSTARS)0 0028 M5

3 0.336 0 Go*

"EM IC"CRDATA
ENTFROPNEUSTA C(ACRO4 WORMS)
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TREASURE ISLANC 4OTEL (STATION 1) - CONTROL ANO EXPERIMENTAL
9/L/77

(CCNTINUED)

but 9E INQa a. .) N-LDF ,IND. (Ega)

SPEC IES TOTAL. PERCENT TOTAL PERCENT

UNIWEINTIFIED SPe 1 0*112 5 4o545

CEPHALCCHCRDATA (LANCELETS)
ISM -SOA eRQF 0. 672 C 000

VERTEBRATA
PISCES (FISHES)

YM .. .pa. 2 0.224 0 00

tOTALS 893 110
MOO SPECIES 70 32

NCO IhD. PER M2 35?2 440
S-b INDEX- He(LI) 2.8562 2&8449

EVEhNESS - J C*6723 0o.209
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TREASURE ISLAND MOTEL (STATLCN 1) - CONTROL AND EXPEPIVENTAL
10/3/77

SPEC IES -F -A-FR N -m-T

CNICAR IA
AC7[KtID;IA (SEA ANEMNES)
UNIDENTIFIED SP. 2 0*379 2 0.504

FL ATY MEL 0 INT O-ES
TLR8ELLA;IA (FLATWCI;MS)

UNIDENTIFIED SPe 2 0.379 4 1.008

NE44ERTINEA (RIBBON WORMS)
UNMDEKTIFIED SP. 17 3.220 13 3o275

NENIATODA (ROUNDWORMS)
UNIDENTIFIED SPo 4 0.758 1 C*2e2

FHOFON IDA (PHORON 105)
Rt!QM.§IAKj.~jIA 0 0.0 1 0.252

POLLUSCA (SHELLFISH)
GASTRCFCDA (SNAILS)

A! 0 0.0 1 0.252
~IU A L~ 0 0.0 2.5

tIAII(A P SMILLA 1t 0.189 c 0.0
MUD IIL MR!AA21 0 0.0 1 0.252

P ELEC-yPODALAMS)
L 1 00189 C 000

A17 3o220 2 0.504
A6 1.136 16 4.030

Mnf-u_2 0.379 6 1.511
lFU TJAA0 0.0 1 0.2e2
ZLX-8 1.515 0 000

Tg f 4R5 IlQLj2R 39 7o386 32 I8.060
KER..as1 0.189 0 0.00

ANNELIDA (SEGMENTED 11CRMS)
DL IGOCI-AETA

UKIDEt-T1FIED SP& 24 4@545 12 3.023
P CLYVCH-AET A

A ~~ L1 0.189 1 0.252
Aff J- 0 0.0 1 0.252

f;sHjUA 3 0.568 1 0.252
R -GL1 0.189 0 000

A1 0.189 1 0.252
W3 0*568 0 0.00*I 0 0.0 1 0.252

7 1.326 15 10259
A2 0.379 9 2.2657

1.& 0.189 5 1.259

BE1I 2o083 5 1.259
A 1 0.189 0 000

ia uA6 1*.L36 3 06756
IU-U . 207 39.205 10? 26.952
A~A6 1.136 27 6.801

L0 0.0 1 0.252

M- ffl l 1 00 894 1*008
0. O379 0 CO0

1 0.189 0 0.0
LS 2.841 4 1008
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TREASURE ISLAND MOTEL (STATICN 11 - CON~TROL AND EXPERIMENTAL
10&#/ 77

(CCITINUED)

SPECIKES bl&OF~LPERCEN T  4 j "W-IEN

to 3.409 25 e*297
1 0.1899 0 0.00

I N SIL jtATA 1 0.189 0 000
0RN.2O379 1 0.252

I Eljj _N_11 2.083 5 1.259
P-TeN 0 0.0 1 0.25241fRA 0 0.0 2 0.504

MABSS2 0.379 0 0.00
N4 0.758 1 0.252

- _ ~_mf_"&A"7 1.326 1 0.252

SIPUNCULICA (PEANUT WCRMS)
UNIDENTIFIED SP, 2 0.379 1 Co252

ARIf-ROPOCA (CRUSTACEANS)
A PPM JPCCA

A.ANIHjjAU§. Ri _p3 0.568 0 c.0
Ej:_AERL 2 0.379 1 0.252

fJAFL-. 1 00.189 0 0.0

cRFLA2 0.379 2 0.504
HNQj__A16 3.030 19 4.786

4 0.758 7 1.763
A N NeuA
AOA N PA8Z.IU C 0.0 1 0.252

kf_. 3 0.568 3 0.756
JR ACHYLRA

PINNIIA SY~tA 0 0.0 1 0.252
T ;Wj3 0.568 C 0.00

f1j.luitmmekILlI 1 00189 1 0.252
CUMAC A

2PL4 0.758 7 1.763
F2 0.379 2 0.504

1 0.189 2 0.504
MYK a.~i 0.0 1 0.252

GE QVL2 0.379 2 0.504

UNIDENTIFIED SP* 1 0.189 0 coo
PENA IOEA

LL"E A9.L1 0.189 1 0.252
T-jFPNE1 0.189 2 Co504

ECH INtODEPATA
ECHINOIDEA (SAND DOLLARS; URCHINS)

1 71~hEQ 2 0.379 0 0.0
OPMIUWCAO (R ITTLE STAQS)

EVECS-rGAA0 0.0 1 0.252
ILLfim m7 1.326 5 192S9
4v 3E11 0.189 0 0.00
u i il W.2 0.379 1 0.252

CEPHALOCMCRDATA (LANCELETS)
ABAh ISQ2._LU 3 0.568 3 0.56
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TREASURE ISLAND MOTEL (STATION 1) - CONTROL AND EXPERIMENTAL
10/3/77

(CCN1INUED)

biG (IF ND (..) I0NOF INf-lEi"

SPEC IES -TOTAL CENT

TOTALS 52e 357
NO'e SPECIES 64 61
NO* IND* PER M2 2112 ses
S-W INDEX - HI(LN) 2.8345 3o1138
EVEt.ItESS - J 096815 01!755
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TREASLRE ISLAND MOTEL (STATICh 1) - CONTROL AND EXPERIMENTALI il?

MD FIND. U&. NO.& 1F lulls-LES)
SPEC€I|ES TTLPERGENT -TO AILPERCENT

CNIC ARIA
ACTINIARIA (SEA ANEMONES)

UNIDENTIFIED SP* 0 000 1 0.328

PLA1YHELOITHES
TURSELLARIA (FLATWORMS)

UNIDENTIFIED SP. 2 0.275 1 0.328

NEMERTINEA (PISBCN VORMS)
UNIDENTIFIED SP. 29 3.994 27 !8*52

PHOPON IDA (PHORON |DS)
Ph kACRCtS AS;CHITECTA 1 0.138 0 000

MOLLUSCA (SIELLFIS1)
GASTROPOCA (SNAILS)

*u 005151 4 1.311
1 O.138 1 0.328
0 0.0 1 0.328
4 0.551 0 000N 4 0.551 1 .0.328
3 0.413 0 00

H CN 0 0.0 2 0*656
1 0.138 0 00

CO* 0.551 c 000
10 1.377 5 1.639

0 000 1 0.328
10 10377 0 000
1 0.138 0 000
a 0o 3 0.964
1 0.138 0 0.0

29 39994 6 1.967

ANNELIOA (SEGMENTED WORMS)
CLI GCCHAETA

UNIDENTIFIED SP. 19 2.617 4 10311
POL YCHAETA

p 1 0.138 1 0*328
0 0.0 1 0.328
3 0.413 4 to.967
1 0. 138 0 000
7 09964 a 0.0
1 0.138 0 000
1 0.138 0 000
1 0.136 0 0.0

10 I.377 1 0.326
I O.138 0 00

13 10791 1 0.326
0 0.0 1 0.326
a 1.102 2 0.0656
2 0.275 2s 6197
4 0.551 2 0.656
1 0.138 0 000
1 0.138 0 000
2 0.275 0 0*0
0 0.0 1 0.326

235 32.369 47 110410
20 2.755 3 00964
0 000 1 0.328
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TREASURE ISLAND MOTEL (STATION 13 - CONTROL AND E:XPEPImjENTrAL
11/1/77

(CCNTINUED)

SPECIES b yiOLjT AL PMi-N- ?"LERCEN

WSL FONIEhS11 0.138 2 0.656
-SC2 09275 0 000

11 1.515 7 2e295
5 0.689 6 1.967
8 16102 7 2.295
0 0.0 1 0.328

37 5.096 75 24.590
5 0.689 0 0.0
28 5.234 1 22
1 0.138 -0 000
1 0.138 0 0.0

IDNTIFIED SP. 1 0.138 1 0.328

S MUCICA (ANU CWORMS)16 4 1*1
UM ef 2 09275 0 060

ART#-ROPOCA (CRUSTACEANS)
A PPHtPCOA

11IL 0.413 1 0.328
2 0 27!5 1 0.328
3 0.413 C 0.00

se22 3.030 26 8.525

A(0RO $L et 1*377 2 0.656

Af 46gjl 3 0.413 1 0.328
0 0.0 1 0.328
7 0.964 0 000

g1~j1LQ~LkI~2~1 0&138 1 0.328
C tT * 0 0.0 1 0.328

CUjhfAS AAIES0 0.0 1 0.328
".LPSSA10 1.377 1 0.328

V.hril3 0.413 2 0.656

L8m sI A git. 1.102 1 0.328

-S 1 0. 138 3 C*9S4

129AILA 0.1Oo38 0 000
=p fl u 1 0.138 C 0.0

UNICIKTIFIED spa 3 0.413 1 0.328
PIENA IDEA

JB~YEAU-&jBCU1 06 138 0 0.00

UNIDENTIFIED SP. 1 0.138 C 0.00

ECM INODERMATA
ECHINOICEA (SAND DOLLARS; URCHINS)

pi G22 0.275 0 0.0

MR =LIECAR 55 7e576 0 0.00

1 0 0*01 CA.328

CEPMALOCU4ORDAVA (LANCELEYS) fl0



TREASURE ISLAND MOTEL (STATIk 1) - CONTROL AND EXPESIPENTAL
I /l/77

(CCNTINUED)

SPECIES T6-L-F -'0~fFMWC&-'

ESANtg!IOZMA FLORID g 19240 2 0*656

TOTALS 726 305
NO* SPECIES 72 54
Koo It-O PER M2 2904 1220
S-W INDEX- H@(LN) 3.0299 2.8764
EVENNESS - J 0.70e5 0.7211

III
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TREASURE ISLAND MOTEL (STATION 1) - CONTROL G EXPERIMENTAL
7/11/77

SPECI ES TOTL PERCENT_ ____L _UN_-

CNIOARIA
ACTINIARIA (SEA ANEMONES)

UKIDEKTIFIED SP& 1 0.048 5 0.330

PLA 1VHEIPINTHES
TURGELLARIA (FLATOORM S)

UNIOENTIFIEO SPo 2 00095 5 0.330

NEMERTINEA (i;18CN WCAMS)
UNIDENTIFIED SPe 51 2.425 52 3.435

NENATODA (ROUNDWORMS)
UkIDEIkTIFIED SPe 9 00428 0 00

SRACHIOPOCA (LAMP SHELLS)
i.gIun1&_..APXBA ATA& a 0.380 4 0.264

MCLLUSCA (SHELLFISH)
GASIROPODA (SNAILS)

TECN AIUAA1 0.048 a 0.0
3g 1654 1 0.066

1 0048 0 0.0
2 0.095 0 000
2 00095 6 0.396

16 0.856 1 06066
L 6 0.285 0 000

1 0.048 0 000
3 0*143 3 00198
1 00048 0 0.0

ICA, , 50 00473 0 0
0 000 3 0.198

167 7*941 45 29972
Ra 0380 I 0.066
4 0.190 0 0.0
0 0.0 1 0.066
1 00048 1 0.066
3 09143 0 0.0

20 0.9sl 9 00594
FLOB 182 60654 68 40491

ANNELIDA (SEGMENTED VICRMS)
OL IGOCI-AETA

UN IE14TIFIED SP. 35 1.664 17 1.123
POLYCHAETA

IL I O. 048 0 000
7 0.333 12 0.793
1 0.048 0 0.0

t0 00476 1 .1255
5 0.238 0 0.0
0 000 11 0.727
0 000 5 0*330
0 000 1 0.066
6 0.285 0 000
1 0.048 0 0.0

53 2.520 Is 0.991
0 0.0 1 0066
0 0.0 a CZ.30

10 0.476 0 000
104 4.945 102 4.73?
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TREASURE ISLAND MOTEL (SFATION 1) CONTROL £EXPEFIIENTAL
7/11/7?

(CCNTINUED)

SPECIES N98TT Mttm~

LYfr EA IT0 0.0 2 0.132

LAA2 0.095 0 0.0
4 00190 4 0.264

oss1 0.048 4 0.264
GIS3 0.143 3 00196

0 0.0 2 0.1'32
1 0.048 0 000

391 10.592 249 16.446
22 1*466 0.396

0 001 0e066
3 9132 0.132

IT QRIEN1 0*381 0.066
AGITA 0 *01 Go06

IN1 0.048 a 0.0
3 0.143 2 0.132
0 0.0 2 0.132
4 0.190 4 0.264

280 13.314 391 2!.826
0 0.0 2 0.132

N1 0.048 2 0.132
54 2.568 37 2o444
5 0.238 0 0.0
5 0.230 4 0.264

71 0.046 0 000
53 2.520 140 9.77s

LL s6 0.285 0 000
2 0.095 6 0.o96
3 0.143 2 0.132
1 0.048 0 0.0

Qu1 0.048 2 0.132
27 1.284 12 0.9"3
1 0.048 a 000
4 0.190 0 800

A C0 0.0 1 0s066
S4 0.190 0 0.0

0 0.0 1 0.066
6 0.285 6 0.396
2 0.095 0 000
2 0.095 a 0.0
2 0.095 0 000
0 0.0 1 0.06
0 0.0 1 0.006

1s 0s856 27 1.763

SIPUjNCULLIA (PEANUT WCRMS)
fiLlNU-u mEmL 1 G.* 048 0 0*00

AR THROPOCA (CRUSTACEANS)
AMPHIPOCA

AA-kkAS8-U-P&2 0.095 0 0.0
It 0.523 2 0.132

5 0.230 a 0.0
40 1.902 3? 2e444

a 0.046 2 0.132
UNIDENTIFIED SR. 3 0.143 2 Qe132

2 0.095 0 000
1 0.0483 0 000

12 0.571 3 0.198
1 0.046 1 0.066
2 0.095 1 0e066
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TREASURE ISLAND MO0TEL (STATION 11 CONTROL 9 EEPERIMENTAL
7/11/?7

(COCiTINUED)

SPECIES %TAL MO-E-a. E

06 0.285 0 0.00
RO 0.0 1 0*066

PSUP1. pl 6 t236 Is 0.991

ACUA68 39233 40 2.642

hLEj.fkE "IJ 0 0.0 1 0.066

*46ULK 1 0.190 a 000
aN o 0 0o 12 0.793

LCAUNIDENTIFIED SP. 6 0.285 0 G.0
C DRICE A

Q1ilSL AHP90 0.0 6 0.396
U bsLN r60 0.0 2 0.132

BRUE. I _cV C TV S0 00 1 0o6
Cul~ E HL5 0.238 3 0.198

19P- is .9e03 4 Ce264
" VA82 3.899 22 1.453

LEN~ibyhR A TL1 P24 10141 S 09330
baA ASA1 0.048 1 0.066

UNIDENTIFIED SO, 1 0.048 1 0.066
O S7RACCCA

UNIDENTIFIED SPo 1 0.048 0 0.00
OENAIDEA

STJ 1Y~IE-o-~i5~~j 0 .00 2 0.132
MOD -

ASN O1 0.048 0 * 0

ECH INODERMiATA
HOLOTHUAPOIDEA (SEA CUCUMBERS)

O17m HffLSTR)3 0.143 11 0.727

9 RJ jj5 IREAI1 0.048 0 0*00
LN% _NTFI D SPo 6 0.285 3 0.198

"SM ICNOPEATA
ENTERCPNEUSTA (ACORN WORMS)

16NI0ENTIFTED SPe 1 0.048 0 0.00

CEP"ALOCI4OROATA (LANCELEIS)
ifihusx"Ir. ELQm&&A 14 0 *666 2 09*132

VER1ERPA IA
PISCES (FISHES)

~f~h~IL.2M~Uh2 0.095 0 0.0

TaJTAL S 2103 1514
FtC. SPECIES 99 at
NO* INO. PER M2 3365 2422
S-W INDEX - H'(NI 3.2301 2.6904
EVEIAESS -J 0.7029 04?
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SUN &SWI14 MOTEL (STATION 2) - CCNTROL f, EXPERIMENTAL
7*4 tl77

SPECIES 'Yb E P CENT~?

CI KOAR IA
ACTINIAPIA (SEA ANEMONES)

UNIDENTIFIED SP. 1 0.043 0 0.00

PLAlYHELVINTHES
TUR43LLLARIA (FLATWORMS)

*UNIDENTIFIED SF. 12 0.512 16 0.663

hEMERTTPSEA (FIBON WORMS)
*UNIDENTIFIED SPe 57 2.432 45 1*1164

NEMATODA (FOUNDWORMS J
UIIIDEI6TIFIED SPe 16 0.603 to 0.414

tiQACHtOPOCA (LAMP SHELLS)
SLDITICJ1&hMItlhA 10 01-43 10 0.414

4OLLkLSCA (SHELLFISH)
GASTROPCCA (SNAILS)

0bLIU JA0 1 0.041
IE LOU A 19 0.811 32 1.326

S UA0 0.0 1 0.041
1 0.043 4 0.166

NTATA 4 ()Gt71 4 0.166
21 0.896 it 0.663
10 0.427 21 0.170
1 09043 1 0.041
0 0.0 a 0.124
3 0.128 0 000
1 0.043 2 0e083
2 0.085 0 000

C A II 1 0.43 1 0.041
Abik3 0.128 2 0e083
ri m41 1.749 44 1.823

"A Ailh 5 0.213 16 0.663
2 0e085 0 000

T A 191 8.148 19 0.787
10 0.0 t 0.041

1 0.043 0 0.0
AJAE5 0.213 to 0.746

0 0.0 1 0.041
IAA6 0.256 4 0.166

19 06811 es 0.373
262 11.177 196 E0119

CAT3 0.128 9 0.373
CL5 0.213 0 000

SPO 53 2.261 45 1.864

ANNEL IDA (SEGMENTED WORMS)
0L I GOC I-AE TA

UNIDENTIFIED SPe 46 1.962 5e 2e278
POLYCHAETA

up POYr2 0.085 6 0.249
9 0.384 2 0.083
7 0.299 0 000
0 0.0 1 0.041
0 0.0 2 0.0613
t0 0.427 13 0.539
13 0.555 21 0.67
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SUN f. SWIM MOTEL (STATION 2) - CONTROL . EXPERIMENTAL
7/15/77

(CCNTINUED)

SPECIES T6TA ff ERCENT _rOTL__ifI

b 2 god 1 0.043 0 0.0
A A Aj 0 0.0 3 0.124

.F mm UALIL-1..0 0.0 1 0o.04I
28 1.195 30 1.243

H.u 9 0.384 15 0.621
2 0.085 1 0.041
0 0.0 2 00083

10 0.427 6 0.249
•1 0.043 0 0.0

A_.N- . 87 3o712 92 3811
__ AC16 0.768 13 0,539•UI I AbA 3 0. I28 1 0.041

2 0.085 2 0083
1 * 0043 2 00083

0 .0043 0 0.0397 t6*937 437 18*103

S2 O. 085 5 00207

1 0.0128 0 0.0
1 0.043 1 0.041
5 0.213 3 0.124

206 8.788 122 5.054
-L2 0085 0 000

0 0.0 1 0.041
I O043 0 0.0

34 1.451 51 2.I3
1 0043 0 0.0

UI 21 O.896 9 0.373
83 3.541 42 1.740
6 0*256 3 0*124
0 0.0 1 0.041
1 0.043 It 0s456

44 1*877 46 1.906
5 0*213 7 0OP90CR a O0 213 c O 00

0 O,0 2 0*083
10 09427 14 C.580
I O.043 0 .0041
0 00 1 0.041
. 0.0 1 0.041

0.043 1 0.041
PAN 00384 6 0,249

0 0*0 a 00041
A 00 1 00041

SIPUNCULICA (PEANUT WORMS)
rl~lJ.lJ..k;g~eih.. 1 0.043 0 0.0

ARTI*ROPOCA (CRUSTACEANS)
APPHIFCCA

LhEAUST 7 0.299 12 049
2 0085 4 0.166
4 0.171 4 0.166i n jL 32 1.365 56 2.320

4 0.171 6 0.249
UNIDENTIFIED SP* 4 0.171 2 0.083

CA146U1 0.043 0 COO2 0.085 1 0,041
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Sth & SWIM MOTEL (STATION 2) - CONTROL & EXPERIMENTAL
7.15#0?

(CCNT INU ED)

SPECIES '0Tf- FMMT TTL P CW

IPPC c 1 0.043 1 0.041
s 0.384 11 0.456
1 0.043 6 0.249

I*&AV 0o171 1 0.041
a.1 0.043 2 0o083

3 0.128 7 00290
I 0.043 1 0o041
3 0.128 9 0.373

lip38 1.621 36 1.491
1957 2.432 72 2.983
I L69 2.944 at 3.355

UtE TIt p 4 0. 17t 1 0.041
AtOMURA

KEN29-3 0.128 2 0.083
ILi AES1 0e043 1 0.041

tN-n-SYN1 09 043 6 0.249
Mu zm6 0.256 0 000

LaS16 0.683 17 0.704

LTEJSjf pC 0.0 1 0.041
3 0. 128 7 0.290

C~~5AHMH110 0.427 20 C*829

YCASSSe45 1.920 83 3.438

I SSVRIN259 2.517 229 9.4a6
P~u~jLmsluL39 1.664 59 2.444

NGNIIDSFe1 0.043 1 0.041
L EPTOSTRACA

MYONAM Sps3 10 0.427 50 2.071

"uc " "011 0.043 0 000
LABN M OS065 0.213 8 0.331

USTRACC CA
UNIDENTIFIED SP. 1 0.043 6 0.249

W A N94 1 TI50 0.0 2 0.083
NSRCU2 0.085 1 0.041

T O2 0.085 0 000
0 0. 0 1 0.041

ECH INODEPPATA
ASTEROIOEA (STARFISHES)

LLDJL-W Imah 1 0.043 0 000
$oLOdhNoIE (SEA CUCUMBERS)

,4,pl P M L STR)1 0.043 2 0.083

UNIDENTIFIED SPo 10 0.427 4 0.o166

hE% ICHORCATA
ENTEACPI-EUSTA (ACGR4 WORMS)

UNIDENTIFIED SP. G0 0.0 1 0.041

CEPHALOC'OCRDATA (LANCELETS)
Abf&JCSTCMA FkglhI 12 0.512 is 0.621

V ERTE BRA TA
PISCES (FISHES)

0~tgMLU-u W 0.0 1 0.041
MEC 0.0 1 0.041
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SLN &. SWIM MOTEL (STATICh 2) - CONTROL &. EXPERIMENTAL
7/15/77

(CCNTINUED)

SPEC IES FWMN-A4 --8"-ERt4-T

TOTALS 2344 2414
NO* SPECIES 112 114
NO. IND* PER 42 3750 3062S-W INDEX - N(LN) 3e4273 3.1029EVEN-ESS - s07264 0.7396
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i-4ILTCN HOLICAY INN (STATION 31 - CONTROL & EXPERIMENTAL
7/25/77

CNICARIA
ACTIN|ARIA (SEA ANEMONES)

tNIDENTIFIED SP% 0 0.0 5 04198

PLATY4ELO PINTOIES
TURBELLARIA (FLATWORMS)

LNIOENTIFIED SP. 0.333 37 1.467

NEERTINEA (RIBBON WORMS)
UNIDENTIFIED SPe 49 1.812 57 2.259

NEMATODA IFCUN0WOI;MS)
%LNIDENTIFIED SP, 18 09666 2e 1.110

PHORONIDA (PHORONtOS)
Lbtf.811 U.TCITCT.A 1 0.037 3 00119

BRAC9IOPOCA (LAMP SHELLS)
.8IflJU.16_P~.&ji., At& 0 000 4 oIs9

f OLLLSCA (SHELLFISH)
GASTPOPODA (SNAILS)

c 0 0.0 1 0.040
E.,27 0.999 1o o.396
S__N 1 0e037 i 0.040

_A 2 0.074 0 0.0
N_1 0.037 c 0.0

LVl3 0.111 0 0.00
!_ 11 0.40? 0 0.0

83 3.070 22 0.912
0 as 0 .0 i C0040

46 10701 30 10139
1 0.037 0 00

v5 0. 185 4 0.159
7 0.259 7 0.277
0 000 4 0.159
1 0s037 1 0.040

i5 A US 6 0.222 11 0.436

AIA 4 0.148 4 00159
OR 6 A 27 00999 18 09713

_ irIU;o. 1 0.037 0 o 0o
10 09370 4 00159

AJNA  53 10960 69 2.735
0 000 1 0.040
2 0.074 0 COO
0 0.0 1 C0040

;t 2 0e074 2 0.079
47 19738 29 1.149

4 00148 a 0.317
2 0.074 18 0.713

363 13.425 349 13.833
OR203 7*S07 166 t e57'9

UN JSif 3 0.111 2 0*079
A U NTI SPe 12 0.444 37 1.467

ANNELIDA (SEGMENTED WORMS)
OLI GOC t-AE IA

UNIDENTIFIED SO. 39 1.442 S 0.317
POLYCHAETA 119

. . . . . ..- .. --



HILTON HOLICAY INN (STATION 3) - CONTROL £ EXPERIMENTAL
7/25/77

(CCNTINUED)

SPEC IES TO TAL PERCENT TOTAL PEPCENT

, CCjSUf,*5A A 2 O.O74 0 0.0
.Ac MO B1 0e037 2 0.079

IDEA.F- - ra 9 O.333 37 1.467
0 0.0 1 0.040
2 0.074 2 0.079
6 0,222 3 0.119

35 1,294 23 0.912
1 0.037 1 C,040
6 0,222 6 0,238

33 1.220 19 0,753
A - Y ER_.LJ.2 0 o 0oo 15 o.s55

1 0.037 1 0.040
R _;,EA 0 0.0 4 0.159

ATA 0 0.0 5 00198
A6 0.222 12 0.47,6

m A 20 0.740 19 0.753
N-RA 6 0,222 0 0,0

CAN& 2 0.074 i1 0.436
1 O.037 0 00

UJL~YER 0 0.0 5 0198
3 0.111 c 0.0

653 24. 149 500 19.818
2 0.074 0 0.0

SIEI.TA 1 0.037 0 0.0
A L 17 0.629 20 0.793

1 A.Oo37 0 0.0
N P U.B.LITAflJS 10 0.370 13 0.515

1 0e037 2 0.079
RA9 0.333 12 0.476

81 2.996 71 2.814
1 0.037 0 0.0
2 0.074 3 00119
1 0.037 0 0.0

LTA 8 O.296 21 0.832
16 1.701 6 0.238
10 0.370 3 0.119

N4AT At 1 e0037 0 0.0
MIRATIA 0 0. o4 0.159

N_ 1 0037 6 0.238
0 0.0 1 0.040

56 2.071 55 2.180
ANA 4 0.148 1 0.040

5- 1 0,037 0 00
3 0.111 3 0*119
2 0.074 1 0.040
1 0,037 1 0.040

I1 0.407 13 0*515
2 0.074 2 0.079

s a .. 1 0w037 1 0.040
_ fLm 1 0,037 2 09079

. 0 0.0 1 C0040

AR THROPOCA (CRUSTACEANS)
AMPHIPOOA

3-E11 0.037 0 000
4 0.148 3 0.119

16 0.592 13 0o515
3 0,111 7 0.277
1 0.037 0 0.0
9 0,333 7 0,277

fQVLA.T 3 0.111 c C.O
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HILTON HOLIDAY INN (STATICN 3) - CONTROL &, EXPERIMENTAL
7/25/77

(CC ITINUED)

SPECIES TOTAL PERCENT

10ETOUtS~Lt 0.370 4 0.159
aaFl- 22 0.814 30 3.169

1~ v 46 5.399 242 S.592

in9 0.333 4 0.159ANNA I18 4o364 115 4.558
%hf -G26 0.962 41 1*625

ALB§UNEA EaRETfl a 00111 15 co.196

CAP§3 0.111 1 C*040
IIPAT f0 0.0 1 0.040
UKIPS-OCLA0 0.0 1 0.040

PAh~lAAYU 12 0.444 0 0.0
'Eb affam 1 0*037 0 coo

PamNS-1 9 0.333 2 0.079

CAIE LL1 0.037 0 0.0
Ctv Up if7 0.259 2 0.079

w- feaSa22 0.814 59 2oL338
fi.LP sVRAS55 2.034 61 2e.418S

XIEgTi LS Auit 6 09222 13 0.515

FgE-NTSA1 0.037 0 0.0
L EPTOSTRACA

4jMjASe1.3 0.481 it 0.436

UNIDENTIFIED SPe t0 0.370 4 0.159
0 YR ACOC A

LoNIDENTIFIED SPe 14 0.518 17 0.674
PENA IDEA

IB&fLguesB!"_"NSLRIuj a 0.0 1 0.040

ECH INODERMATA
GFHIURCKDEA (BRITTLE STARS)
UNIDENTIFIED SP* 5 0.185 it 0.317

CEPIALOCOCROATA (LANCELETS)
BRA b"=A IL2gWAZ 69 2e552 to 0.753

VERTEBRA TA
PISCES IFISHES)

tHEMIE!TERONOT.. NVAULA 1 0.037 1 0.040

TOTALS 2704 252-1
NO. SPECIES 105 98
NO* IND* PER 42 4326 4037
S-0 INDEX -H*(LN) 3.1958 3.2t51
EVENNESS -J 0.6867 0.7121
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SAKDPIPES MOTEL (STATION 4) - CONTROL & EXPERIMENTAL
7/26/77

SPECIES P9 TOTE- ET

CNICAR IA
ACTINIASIA (SEA ANEMNES)
UNIDENTIFIED SP* 2 0e079 1 0.062

PLATYHELM INTIES
TURBELLAIRIA (FLATWCR4S)

UNIDENTIFIED SPe 11 0.435 1 0.062

NEMERTINEA (RIBBON WORMS)
UNIDENTIFIED SP* 36 1.42? 34 29103

NENIATODA (ROUNDWORMS)
UNIDENTIFIED SP. 0 0.0 1 0.062

PHOr-ON IDA (PHORON IDS)I
Ed Lr~"i-A"hjZQIA 0 0.0 1 09062

BRAC141OPCCA (LAMP SHELLS)
fifl"L £YA~LI 0.040 a 0.495

MOLLUSCA (SI-ELLF ISH)
GASTRCPCDA (SNAILS)

NMII&~~ 0 0.0 1 Ce062
tA h51 2.015 23 1.422

P &36 1.422 to 0.618
7 0&277 2 0.124

uLI~LL..U1~&7 0.277 3 0.186
1 0.040 1 0o062

LLA ONRQ1L 5 0.198 1 0.062
A-SA 3 0.119 1 0e062

15LA-O FNR &I 0.593 1 0.062
A29 L1.146 1 Ce062

LU -MLLN~A12 0.514 1157 S*709
MLM!q 1QEM0 0.0 1 0.062

114 49504 te 1.113
14 0e553 5 0.309

FIl R MO iml,0 0.0 4 0.247
0 0.0 It 0.680

2AA443 17.503 es 5*504
= R102 4.030 120 79421
A uus4 0.158 4 09247

ANNELIDA (SEGMENTED WORMS)
OLIGOCHAETA

UNIDENTIFIED S~e 5 0.198 1 0.062
P CLYVCIIACTA

c M U~jLS0 0.0 16 0.989
P0 0.0 2 0.124

0 0.0 1 0.062
RM28 1.106 57 3o525

19 I 0.751 17 1.051
L N1 13 0.514 13 0.804

-TL E I- 2 0.079 33 2.041

E A 0 0.0 1 09062HLRA 1 00040 0 0.00
KI9 0.356 1 0.062

R jrdQt&122 28 1.106 65 4.020



SANDPIPER MOTEL (STATION 41 - CONTROL G EXPERIMETM.
7#2G/77

(CCNTINUED)

SPECtES TOT&L PERCENT -TOTAL PE T

A- TOP 0 0.0 2 0.124
N 0 0.0 4 0.247-- o oo 10 0.1

0 0.0 t 0.611

-R 2 0.079 2 0*124
0 0.0 4 0*247
1 0.040 0 0.0
0 0.0 4 0*247

CNtS 521 20.585 129 1.978
t0 0*395 4 0*247

RUS AR"Ls 13 0.514 30 1.5N.:A0 0.,0 3 0*196

A 26 1027 12 0o?42
S2 0*079 14 4 *,844

IE?!Jm P Cm MG_ 0 0.0 1 0.062
I "z aTa 22 0.369 10 0.618

0 0.0 2 O124Ri2 0*079 Z? 0*186

1 0.040 21 1.299FUCANS6 2*410 4 0*247

r6_ __Nffp A 0 0.0 7 0562
HM4 O. 15e 5 Co 309

1 0040 0 0.0

UNDNIFE RP 1 O.1090 0 0.10

A TPT 2 O 079 0 0.0PA ST O. 0711 7 0,433

R a 0.316 10 00618
LA0 O*0 3 0,186

0 00 33 2o041
6 0.237 21 .299
6 0.237 9 00556
1 0.040 0 0.0

SIPUIKCULICA (PE=ANUT WCRMS)

UNIDENTIFIED SP* 30198 2 0.186

ART IPROIPOCA (CRUSTACEANS)
APIPH |PCOA

p IABIA _j 2 0, 079 e 0, 371

e 0.316 1 0.062

2 1,079 
0 0

2 01079 1 0.062
0 0*3 5 1 0*062p36s 15,2tt 38 2o350

Is 1 5 O593 25 1,546
L, LSa11 5571 38 2*3 50

'k P 41 . 2 2* 05S 5 00309

NNXA STT1 09040 C 0coo

3 F. 0 3 0* 116;0 0, 0 1 O, 062

I. 1N CT. [ _ 9; 11-M 0 090 3 0.186

CA4 00 158 1 0062
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SANDPIPER MOTEL (STATION 4) - CONTROL &. EXPERIMENTAL
7#/26/,f7?

4CCNTINUED)

SPECIKES PER

Irv iEa .a O 0.040 a 000
6~j~gS 0.fPHLO316 4 0.247

CZ sI14 0.553 4 0.247
101v [N o 39991 17 1.051

Yis-Wla4 0.156 2 0.124

VRNtS&5 0.198 9 0.55?

UNIDENTIFIED SP. 28 1&106 7 0.433

PEADA1 0.040 0 000

ACAN~bQU.ZIEL&1 NIESI. 0 000 1 0.062

ECHIttODENOATA
ASTERO IDEA (STARFI StES)0 00 0e6
ECFTNGN ~Li~f!OLLARS; URCH INS)0 0.1 006

HLLJ EJ 6 0. 237 3 0.6

UNIDENTIFIED SP. 5 0.198 39 2o412

mEM ECmORCATA
ETERCPI.EUSTA (ACGRN WORM4S)

UNIIDENTIFIED SPe 0 0.0 1 09062

CEPIALCP40RDATA (LANCELETS)
UhUI~hX=Bh2L2B"AM 16 0.632 191 110812

TOTALS 2531 1637
NO* SPECIES 74 94
NO. tNO. PER M2 4050 2587
S-W INDEX - H'(NJ 2.8718 3.4385
EVWlifESS -J 0.6672 0.1560
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PEPPERTREE CONDOMINIUM (STATION 5) - CONTROL IEXPERIET4AL

7/027/77

SPECIKES TUIF'WM 4- uT' M *-Pa~aag

CNICARIA
ACTINIARIA (SEA ANEMONES)

UNIDENTIFIED SP* 3 0.341 a 000

PLATYHELM INTHES
TURSOLLARIA (FLATWORMS)

UNIDENTIIED SP* 0 0.0 3 0.180

NE4ERTINEA (RISBON WORMS)
UNIDENTIFIED SP* 29 3e295 4f 2e703

PHOPONIDA (FHCPONIDS)
PHgRCN!S ARCHITECI a 0.0 1 0.060

ERACI*.OPCCA (LAMP SHELLS)
iL0hIWIlA.XEMl~lA ~ 0 0.0 1 0e060

MOLLUSCA (SHELLF ICSN)
GASTROPOVA (SNAILS)

NA CA 1 0.114 0 000
0 0.0 1 0.060

IEIhA3 0.341. 20 10201
5 0.568 29 1.742
0 0.0 2 0.120
2 0.227 2 0.120

L3 0.341 1 0.060

-spC1 00114 2 0.120

ENTS. 2 0.227 5 0.300
7 0.795 s 00541

-MTL NA 8 0.909 3 00160
ISN17 1.932 11 0.601

fuu5 0.568 6 0.360
0 0.0 a 0000

40 4.545 255 15.315
94 10.682 90 e.405

!k CTM0 0.0 1 0.060

ANNELIDA (SEGNENTEO WCAMS)
POLYCHAETA

I GLS1 0.114 95 90706
2 0.22? 3 0.160
0 0.0 1 09060
oA 0 00 1 0.040
0 0.0 1 66060

ih2 0.227 I c*eoG
0 0.0 1 coe6o

CAA6 0.682 20 10201
0 0.0 1 c*e6o
0 0.0 1 0.060

.o12 0 ~ 00 I ~ Go o60 1 0.060
Emit's62 7.045 266 17.177

1 00114 0 0.0
29 3.295 12 06761
1 0.114 1 0000

fmu &MALA 13 1.477 t0 0001
slm9 1.023 3 00180
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PEPPERYREE CONDOMINIUM (STATION 5) -CONTROL & EXPERIM4ENTAL
7/27/77

(CChTINUED)

SPECIES hihfINA W'fazMs'

50Y SCs 5.682 22 1.321
1 0.114 5 C*300

UAA28 3o&82 15 0.901
0 0.0 9 0.541

11 1.250 0 000
3 0.341 Is 19141

A2 0.227 3 0.180
o U IAN0 001 C9060
0 000 1 0e060
0 000 1 0.060
0 0.0 2 0.120

N0 0.0 2 Ce 120
20 2.273 7 C.420

0E.O682 5 C0541
*fi 0.O455 0 000

SIPUNCULICA (PEANUT WCRMS)
UNIDENTIFIED SP* 1 0.114 3 00180

ARTHROPOOPA (CRUSTACEANS)
AbPNIPCCA

ONktRUS a s 1.023 0 000u a.E~e~i 0.0 1 0.060
C 0.0 2 Co120

v N 0 0.0 1 0.060
s lo1023 13 0.978 1

H rn1246 27.955 245 140715
10&.t 1.136 66 3.a964

OPh~i~ US SPO 3 4.205 152 So129
aXR1.M...I15 1.705 15 0.901Ai lii UP00

ORM AE-13 0.341 0 0.06

9NII RI T 0235 0 00

0 0.04 5 C0300

M E 3 0.341 2 0.10
UCdEI TFID P.4 .45 01

CIB&XRAbASSA JAM&1IIIU 0 0001 3 0.160

iI-E&JLU2B.AseBs&I 0 0.00 2 0.120

Cl 'A- is *909 1262



PEPPERIREE CCNtOOMINIUM (STATION 5) -CONTROL 6.EXPEFINENTAL
7/ 27/?7

(CCt4TItUED)

SPECIKES TOWas wHh4-'

HOLOThUrROIOEA (SEA CUCUMBERS)
UNICEt-TIFTED SPe 0 0.0 13 0.761

OPMIURCIOEA (BRITTLE STARS)
. l c - m o0 0.0 s 0.300
DA1 0.s u 4 O45S 0 0.00
UNUN 0.11~oI o4 7 0.420

HEq ICHORCATA
ENTEROPNEUSTA ( ACORN WORMS)

UNIDENTIFIED SP. a 0.0 1 0.060

CEPPALOCHOROATA (LANCELETS)
ZBU~A~I~h..rQ8WM2 0.227 23 1 *381

TOTALS 880 1665
NO* SPECIES 57 s0
NO* INDe PER P42 t408 2fEe4
S-W INDEX -HOLN) 2o9751 2.9427
EVENNESS - 30.7359 0.6715
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BLUE DOLPHIN MOTEL (STATION 6) - CONTROL tr EXPERIVENTAL

7*/2AW77

SPECIKES -4'&TAPN" FA Nk-EtA

CNICAR IA
ACTINIANIA (SEA ANEMONES)

ILNIDENTIPIED SPo 1 0.064 0 0.0

PLATYHELMINIMES
TUR8SELLARIA (FLATWORMS)

GNIDENTIFIED SPo C 0.0 1 0.053

NEMERTINEA (RIBBON WORMS)
UNIOEKTIFIED SPe 33 2.126 57 3.006

P406CN1DA (PHCFONIOS)
PHOQSC1I ARCHITECI 0 0.0 1 0.053

BRACHICPCOA (LAMP SHELLS)
GLOT1JIA PYRUUA 0 0. 0 19 1 * 02

MOLLUSCA (St-ELLFISH)
GASTRCFCDA (SNAILS)

LICHEL NA24 1*.546 31 1.635
1 0.064 15 0.79t
2 0.129 2 0.105
1 0.064 4 0.211
0 0.0 1 0.053
1 0.064 0 00
3 0.193 0 0.0

at 0.709 6 09316

ETIA4 0.258 1 0.053
13 0.838 3 0.158

18 10 74 3.
0 0.0 2 0.05o

53 3o415 17 0.897
LZ4 0.258 S 0.264

0 o00 1 0.053
217 13.982 137 7.226
108 6o959 se 5.169

KAU0 0.0 1 0.053

ANNELIDA (SEGMENTED WORMS)
OLIGOCS AETA

UNIDENTIFIED SP. 4 0.258 1 0.053
PCLYC14AET A

3NSI2 0.129 4 0.211
EA A 0.064 5 0.264

36 2o320 e7 4.989
20 1.289 26 1*3?1
0 0.0 4 0.211
4 0.258 2 0*105
1 0.064 53 2.795
1 0e064 2 0.105
£ 0.064 0 000
1 0.064 2 00105

13 0.838 6 0e316
0 0.0 1 0.053
0 0.0 10 0.527
0 0.0 1 0.053
I 0.064 1 0.053

195 12.564 206 10.970
3 0.193 1 0.053



BLUE DOLPHIN MOTEL (STATION 6) - CONTROL £EXPERIMENTAL
7126/77

(CONTINUED)

SPEC IES b E N 't

GE12 0.773 a 09422
ERS--~ iABLM~jL 9 0.580 12 0.633

1 0.064 0 0.0
0 0.0 2e 1.477

35 2*255 26 1*371

T _s0 000 00105
17L I 16095 8 0.422
6 0.387 19 1.002

*2 0.129 0 000
Ro3ACI 0.0 1 0.053

4 0.258 t0 0.!52?
o 0.0 2 0.105
0 000 1 0.053
4 0.258 2 0.105
2 0.129 0 000
1 00064 0 000
7 0.451 15 0.791

It 0.709 13 0.686

SIPUt.CULICA (PEANUT WORMS)
UNIDENTIFIED SPw 4 0.258 4 0.211

ARTHROPOCA (CRUSTACEANS)

CN f4UTlU1 0.064 0 000
o 0.0 1 0.053

usO 0.0 1 0.053
0 0.0 1 0.053
5 0.322 3 0.158

LATA 0 0.0 1 0e053
0 0.0 24 1.266
9 09580 31 1.635

P307 t99781 245 12.922
20 1.289 25 1.319

11-ikI4 7.345 50 2.637
23 1*482 4 0.2t1

A-~-JQS W0 0.0 2 0.105
- 0ad t13 0.838 30 1.582

ol-h 0.0 9 0.475

fLLAASJMIgS4 0.258 4 0.211
CAW E

Lu 9XEMUAaTA0 0.0 5 0.264
GSAPRHLI1 0.064 f 0.264

VCASSS&25 1.611 19 1.002
38 2.448 199 10.496

3W3 0.193 8 0*422

mnit A 4 0.258 26 1.371

UNIDENTIFIED SP* 17 1.095 4 0.211
S-1100ATOPODA

ACANThOSULLff~jgJMS" 0 0.0 1 0.053

ECH INOOEFOATA
ECHINOIOEA (SAND DOL.LARS* URCHINS)
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BLUE DOLPHIN MOTEL (STATION 6) - CONTROL i, EXPERIMENTAL
712677

(CONTINUED)

SPECIES % LE PW

TA fU| efJIESER nA 1s 1160 35 1,846

B0 0. 0 3 0.158
UNIN IES 3 0.193 9 00475

HEN I CHORD ATA
ENTEROPNEUSTA (ACRON WORMS)

UNIOENTIFIED SP, 1 0.064 2 0.105

CEPHALOCHORDATA (LANCELETS)
WhisJLwD1 STBMLCIRA 26 19675 43 2.268

TOTALS 1552 1896
NO. SPECIES 66 83
NO. INDo. PER M2 2483 3034
S-V INDEX - H(LPN) 3*0020 3.3704
EVEF NESS - J 07165 0.7e2?
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APPENDIX D

FAUNAL SIMILARITY MATRICES

Similarity matrices for time-sequence samples at station 1, and one time
sampling at stations 1 to 6 (Morisita's Index without transformations or
standardizations, and with matrix values multiplied by 100)--beach resto-
ration project, Panama City Beach, Florida (November 1974 to November 1977).
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APPENDIX E

FAUNAL CLASSIFICATION ANALYSES

Classification analyses for time-sequence samples at station 1, and one-time

sampling at stations 1 to 6 (Morisita's Index without transformations or

standardizations)--beach restoration project, Panama City Beach, Florida

(November 1974 to November 1977).
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TRE3SUFRE ISLAND DREDGE EFFECTS (APRIL 1976- NOVEMBER 1977)
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BERICH RESTORATIOJN -ONE TrEAR AFTER DREDGING AT SIX

55 STATION
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APPENDIX F

STABILITY ANALYSES

Stability analyses for time-sequence samples at station 1 showing sample
variations and time to faunal recovery--beach restoration project, Panama
City Beach, Florida (November 1974 to November 1977).
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